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PAET    I. 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 
Status,  cliaDges,  and  distribution  of  oflScers  of  corps,  3;  officers  detached,  4. 

FORTIFICATIONS. 

Projects  and  estimates^  4;  appropriations,  5;  allotments;  6;  Portland  Harbor,  Me., 
6;  Boston  Harbor,  Mass.,  Narragansett  Bay,  R.  I.,  New  YorK  Harbor,  N.  Y.,  7;  Phil- 
adelphia, Pa.,  9;  Washington,  D.  C,  Hampton  Roads,  Va.,  Savannah,  Ga.,  Pensacola, 
Fla.,  San  Trauciso  Harbor,  Cal.,  10;  preservation  and  repair  of  fortifications,  12. 
Sites  for  fortifications :  Fort  McClary,  Me.,  Cushings  Island,  Portland,  Me.,  Grovers 
Cliff,  Boston,  Mass.,  Snllivans  Island,  CharlestouJ  S.  C,  13. 

SEA  WALLS  AND  EMBANKMENTS,  NEW  YORK  HARBOR. 
In  the  charge  of  Lieut.  Col.  H.  M.  Robert,  Corps  of  Engineers — 
Bcdloes  Island,  Governors  Island,  Davids  Island,  14. 

SEA  WALL  AT  FORT  McHENRY,  BALTIMORE  HARBOR,  MD. 

In  the  charge  of  Col.  Wm.  P.  Craigh ill.  Corps  of  Engineers 14 

WATER  SUPPLY  AT  FORT  MONROE,  VA. 

In  the  charge  of  Maj. Charles  E. L.B.Davis,  Corps  of  Engineers 14 

ESTIMATES  OF  APPROPRIATIONS  FOR  FORTIFICATIONS  REQUIRED  FOR 

1895-^96 15 

THE  BOARD  OF  ENGINEERS. 

Constitution   of  Board,  summary  of  reports  rendered,  15;   personal  inspections 

made,  additional  duties  of  members,  16. 

POST  OF  WILLETS  POINT,  NEW  YORK.— U.  S.  ENGINEER  SCHOOL.— 

BATTALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers — 

Post  of  Willets  Point,  U.  S.  Engineer  School,  Battalion  of  Engineers,  17 ;  Engineer 

Depot,  18;  statement  of  funds,  estimates,  19. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

General  statement,  removal  of  wrecks,  19 ;  establishment  of  harbor  lines,  exam- 
iuatiou  of  bills  for  bridges,  construction  of  bridges  across  navigable  waters,  bridges 
obstructing  navigation,  occupancy  and  injury  of  public  works,  engineer  divisions, 
South  Pass  of  the  Mississippi  River,  20. 
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ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers — 

St.  Croix  River,  Me.,  20;  Lubec  Channel,  Me.,  Moosabec  Bar,  Me.,  21;  Narrapjuagns 
River,  Me.,  22;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 
Me.,  23;  Bagaduce  River,  Me.,  Penobscot  River,  Me.,  24;  Belfast  Harbor  Me.,  Cam- 
den Harbor,  Me.,  26;  Rockland  Harbor,  Me.,  27;  Kennebec  River,  Me.,  28 ;  Harra- 
seekot  River,  Me.,29;  Portland  Harbor,  Me.,  30;  channel  in  Back  Cove,  Portland, 
Me.,  31 ;  Saco  River,  Me.,  32 ;  York  Harbor,  Me.,  33 ;  Bellamy  River,  N.  H.,  Cocheco 
River,  N.  H.,  34 ;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  35. 

In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers — 

Newburyport  Harbor,  Mass.,  36;  Merrimac  River,  Mass.,  Powow  River,  Mass.,  37; 
Ipswich  River,  Mass.,  38;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Capo 
Ann,  Mass.,  39;  Gloucester  Harbor,  Mass.,  40;  Manchester  Harbor,  Mass.,  Salem 
Harbor,  Mass,  41;  Lynn  Harbor,  Mass.,  42;  Winthrop  Harbor,  Mass.,  Mystic  and 
Maiden  rivers,  Mass.,  43;  Boston  Harbor,  M.a88.,  44;  Weymouth  River,  Mass.,  45; 
Hingham  Harbor,  Mass.,  Scituate  Harbor,  Mass.,  46;  Plymouth  Harbor,  Mass., 
Kingston  Harbor,  Mass.,  47;  Wellfleet  Harbor,  Mass.,  Provincetown  Harbor,  Mass., 
48;  Chatham  Harbor,  Mass.,  removing  suukcu  vessels  or  craft  obstructing  or 
endangering  navigation,  49. 

In  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers — 

Harbor  of  refuge  at  Hyaunis,  Mass.,  harbor  of  refuge  at  Nantucket,  Mass.,  50;  Mar- 
thas Vineyard  inner  harbor  at  Edgartown,  Mass.,  51;  harbor  at  Vineyard  Haven, 
Mass.,  Wareham  Harbor,  Mass.,  52;  New  Bedford  Harbor,  Mass.,  53;  Canapitsit 
Channel,  Mass.,  Taunton  River,  Mass., 54;  Pawtucket  River,  R.  I.,  55:  Providence 
River  and  Narragansett  Bay,  R.  I.,  56;  removal  of  Green  Jacket  Shoal,  Providence 
River,  R.  I.,  Newport  Harbor,  R.  I.,  57;  harbor  of  refuge  at  Point  Judith,  R.  I., 
58;  harbor  of  refuge  at  Block  Island,  R.  I.,  59;  Pawcatuck  River,  R.  I.  and  Conn., 
60;  harbor  of  refuge  at  Stonington,  Conn.,  61;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  62. 

In  the  charge  of  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers — 

Mystic  River,  Conn.,  Thames  River,  Conn.,  64;  Connecticut  River,  Mass.  and  Conn., 
65;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  67;  Clinton  Harbor,  Conn., 
New  Haven  Harbor,  Conn.,  68;  breakwaters  at  New  Haven,  Conn.,  69;  Milford 
Harbor,  Conn.,  70;  Housatonio  River,  Conn.,  Bridgeport  Harbor,  Conn.,  71;  Black 
Rock  Harbor,  Conn.,  72;  Saugatuck  River,  Conn.,  Wilsons  Point  Harbor,  Conn., 
73;  Five  Mile  River  Harbor,  Conn.,  74;  Stamford  Harbor,  Conn.,  harbor  at  Cos 
Cob  and  Mianus  River,  Conn.,  75;  Port  Chester  Harbor,  N.  Y.,  76;  Larchmont  Har- 
bor, N.  Y.,  East  Chester  Creek,  N.  Y.,  77;  Greenport  Harbor,  N.  Y.,  Port  Jefferson 
Harbor,  N.  Y.,  78;  Huntington  Harbor,  N.  Y.,  Glen  Cove  Harbor,  N.  Y.,  79;  Flush- 
ing Bay,  N.  Y.,80;  Patchogue  River,  N.  Y.,  Browns  Creek,  Sayville,  N.  Y.,  81; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  82. 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers — 

Hudson  River,  N.  Y.,  83;  harbor  at  Sangerties,  N.  Y.,  harbor  at  Rondout,  N.  Y.,  84; 
Wappinger  Creek,  N.  Y.,  85;  Harlem  River,  N.  Y.,  86;  East  River  and  Hell  Gate, 
N.  Y.,  87;  Newtown  Creek,  W.  Y.,  89;  Buttermilk  Channel,  New  York  Harbor,  90; 
Gowanus  Bay,  N.  Y.,  Red  Hook,  Gowaniis  Creek,  and  Bay  Ridge  channels,  91 ;  New 
York  Harbor,  N.  Y.,  92;  Jamaica  Bay,  N.  Y.,  93;  Raritan  Bay,  N.J. ,  94;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  95. 

In  the  charge  of  Capt.  Thomas  L.  Casey,  Corps  of  Engineers — 

Snmpawanns  Inlet,  N.  Y.,  95 ;  Canarsie  Bay,  N.  Y.,  Sheepshead  Bay,  N.  Y.,  96;  Arthur 
Kill,  N.  Y.  and  N.  J.,  97;  channel  between  Staten  Island  and  New  Jersey,  98;  Pas- 
saic River,  N.  J.,  99^  Elizabeth  River,  N.  J.,  100;  Rahway  River,  N.  J.,  101;  Rari- 
tan River,  N.  J.,  102;  South  River,  N.  J.,  103;  Keyport  Harbor,  N.  J.,  Mattawan 
Creek,  N.  J.,  104;  Shoal  Harbor  and  Comptoii  Creek,  N.  J.,  105;  Shrewsbury 
River,  N.  J.,  106  j  Manasquan  (Squau)  River,  N.  J.,  107;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  108. 
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In  thk  charge  of  Maj.  C.  W.  Kaymoxd,  Coiirs  op  Exoixkeks— 

Delaware  River,  N.  J.  and  Pa.,  108;  harbor  between  Pliiladelpliia,  Pa.,  and  Camden, 
\.  J.,  110;  Bchnylkill  River,  Pa.,  Ill ;  ico  harbor  at  Murcurt  Hook,  I*a.,  ivo.  harl»or 
at  head  of  Delaware  Bay,  Del.,  112;  ronstruction  of  iron  pier  in  Delawan  V»ny, 
near  Lewes,  Del.,  113;  Delaware  Breakwater,  Del.,  Ill;  lianrocnH  Kivor,  X.  J., 
115;  Alloway  Creek,  N.  J.,  Salem  River,  N.  J.,  110;  (rosbffu  Creek,  N.  J.,  rmiov- 
in^  t^unken  vessels  or  eraft  obstructing  or  eudaugcriiig  uavi<;;atioii,  117. 

In  tiik  charge  of  William  F.  Smith,  ITnitkd  States  Agent,  Ma.H)u  ok  Kxci- 

NEEIiS,  U.   S.  AR.MY,  ItETIRED — 

Wilmington  Harbor,  Del.,  118;  ice  harbor  at  New  Castle,  Del.,  Ap])0(|ninimiiik 
River,  Del.,  119;  Smyrna  River,  Del.,  120;  Murderkill  River,  Del.,  121;  MispiUion 
River,  Del.,  122;  Broadkiln  River,  Del.,  inland  waterway  from  Chinroteai;ii»  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  LfOwes,  Del.,  123;  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  Elk  River,  Md.,  124;  Fairlee  Creek,  M<1.,  Chester 
River,  Md.,  from  Croniptou  to  Jones  Landing,  125;  Choptank  River,  Md.,  La 
Trappe  River,  Md.,  126;  Warwick  River,  Md.,  127;  Cambridge  Harbor,  Md., 
Broad  Creek  Siver,  Del.,  128;  Wicomico  River,  Md.,  129;  Mauokin  River,  Md., 
Ouancock  Harbor,  Va.,  130;  harbor  and  approaches  at  Capo  Charles  City,  Va., 
131 ;  romoTing  sunken  vessels  or  crafb  obstructing  or  endangering  navigation,  132. 

In  the  charge  of  Col.  William  P.  Craighill,  Corps  of  KxciiNEEiis— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  132;  channel  to  Curtis  Bay  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  James  River,  Va.,  133. 

In  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Coups  ok  EN<iiNEEi?s — 

Potomac  River  at  Washington,  D.C.,  135;  Anacostia  River,  I).  C,  Occoqnan  Creek, 
Va.,  138;  Aquia  Creek,  Va  ,  1^;  Nomini  Creek,  Va.,  110;  Lower  Machodoc  Creek, 
Va.,  Patoxent  River,  Md.,  141;  Rappahannock  River,  Va.,  142;  Urbaua  Creek, 
Va.,  York  River,  Va.,  143;  Mattaponi  River,  Va.,  144;  Pamunk^y  River,  Va., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  145. 

Ix  THE  charge  of  Capt.  Edward  Bur«,  Coups  of  En^jinkeus— 

Harbor  of  Norfolk  ai¥l  its  approaches,  Va.,  146;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  navy-yard,  betw^een  Lambert  Point  and  Fort  Norfolk, 
147;  Nansemond  River,  Va.,  148;  Chickahominy  River,  Va.,  Appomattox  River, 
Va.,  149;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through 
Curritnck  Sound,  161;  North  Landing  River,  Va.,  and  N.  C,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  152. 

Ix  THE  CHARGE  OF  Maj.  W.  S.  Stanton,  Cokps  OK  Enginkeiis— 

Boanoke  River,  N.  C,  153;  Pasquotank  River,  N.  C,  154;  Mackeys  Creek,  X.  C, 
Ocracoko.Inlet^  N.  C.,  155;  Fishing  Creek,  N.  C,  Pamlico  and  Tar  rivors,  N.  C, 
156;  Con  ten  tnia  Creek, 'N.C.,  157;  Trent  River,  N.  ('.,  158:  Neusc  Kivir,  N.  C, 
inland  waterway  between  Newborn  and  Beaufort,  N.  C,  150 ;  narbor  at  Hi'aiifort,  N. 
C,  160;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  inland 
waterway  between  New  River  and  Swansboro,  N.  C,  161 ;  New  Kivcr,  N.  C,  H)2; 
Korth  East  (Cape  Fear)  River,  N.C.,  Black  River,  N.  C,  16.S:  Cape  Fear  IJiver 
above  Wilmington,  N.C.,  Cape  Fear  River  at  and  below  Wilmington,  N.C.,  1(»4 ; 
Lockwoods  Folly  River,  N.  C,  Georgetown  Harbor,  S.  C,  1(»6;  Winyaw  l>ay,  S.  ('., 
167;  removing  sunken  vessels  or  craSt  obstructing  or  endangering  navigation,  168. 

In  THE  CHARGE  OF  Capt.  Frederic  V.  ABBOT,  Coups  ov  Enginkehs— 

Waccamaw  Rirer,  N.  C.  and  S.  C^  168;  Lumber  River,  N.  C.  and  S.  C,  Little  Pedoe 
Eiver,  8.  C,  169;  Great  Pedee  River,  S.  C,  Clark  River,  S:  C,  Mingo  (reek,  S.  C, 
Santee  Riyer,  8.  C,  170;  Wateree  River,  S.  C,  Congaree  River,  S.  C.,  171 ;  Charles- 
ton Harbor,  8.  C.,.ABhley  River,  S.  C,  172;  Wappoo  Cut,  8.  C,  Kdisto  Rivor,  S.  C, 
Sslkahatchle  River,  S.  C..  173;  Beaufort  River,  8.  C,  removing  sunken  vessels  or 
craft  obatmctiug  or  endangering  navigation,  174. 
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In  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers — 

Savannah  Harbor,  Ga.,  174;  Savannah  Ri\er,  Ga.,  176;  Savannah  River  above 
Angusta,  Ga.,  Darien  Harbor,  Ga.,  177;  Altamaha  River,  Ga.,178;  OconeoRivor, 
Ga.,  Ocinulgeo  River,  Ga.,  179;  Bmnswick  Harbor,  Ga.,  Brunswick  Outer  H.ir, 
Ga.,  180;  Jekyl  Creek,  Ga.,  Cumberland  Sound,  Ga.,  181;  inside  water  route 
between  Savannah,  Ga.,  and  Fernandina,  Fla.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  182. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers — 

St.  Johns  River,  Fla.,  182;  Upper  St.  Johns  River,  Fla.,  185;  Volusia  Bar,  Fla.,  186; 
Ocklawaha  River,  Fla.,  St.  Augustine  Harbor,  Fla.,  187;  Indian  River,  Fla.,  188; 
northwest  entrance.  Key  West  Harbor,  Fla.,  189;  Caloosahatchee  River,  Fla.,  190; 
Charlotte  Harbor  and  Pease  Creek.  Fla.,  Sarasota  Bay,  Fla.,  191:  Manatee  River, 
Fla.,  192;  Tampa  Bay,  Fla.,  Withlacoochee  River,  Fla.,  193;  narbor  at  Cedar 
Keys,  Fla.,  194;  Suwanee  River,  Fla.,  195. 

In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers — 

Apalachicola  Bay,  Fla.,  196;  Apalachicola  River,  the  Cut-off,  and  Lower  Chipola 
River,  Fla.,  197;  Flint  River,  Ga.,  198;  Chattahoochee  River,  Ga.  and  Ala.,  200; 
Choctawhatchee  River,  Fla.  and  Ala.,  202;  harbor  at  Pensacola,  Fla.,  203;  Escam- 
bia and  Conecuh  rivers,  Fla.  and  Ala.,  204;  Alabama  River,  Ala.,  205;  Coosa  River, 
Ga.  and  Ala.,  206;  operating  and  care  of  canals  and  other  works  of  navigation  on 

Coosa  River,  Ga.  and  Ala.,  208;  Cahaba  River,  Ala.,  209. 

» 

In  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers — 

Mobile  Harbor,  Ala.,  210;  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels 
Creek,  211;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  212;  Noxubee  River, 
Miss.,  214;  Pascagoula  River,  Miss.,  Chickasahay  River,  Miss.,  215;  Leaf  River, 
Miss.,  harbor  at  Biloxi,  Miss.,  216;  Pearl  River  below  Jackson,  Miss.,  Pearl  River 
between  Carthage  and  .fackson,  Miss.,  217;  Pearl  River  between  Edinburg  and 
Carthage,  Miss.,  BogueChitto,  La.,218;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  219. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers — 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  219;  Che- 
functe  River  and  Bogue  P'alia,  La.,  220;  Tickfaw  River  and  its  tributaries.  La., 
221 ;  Amite  River  and  Bayou  Manchac,  La.,  222;  Bayou  Lafourche,  La.,  Bayou  Ter- 
rebonne, La.,  223;  Bayou  Plaquemine,  Grand  River,  find  Pigeon  bayous.  La.,  224. 
Bayou  Courtableau,  La.,  225;  Bayou  Teche,  La.,  226;  channel,  bay,  and  passes  of 
Bayou  Vermillion,  La.,  Mermentau  River  and  tributaries,  La.,  227;  mouth  and 
passes  of  Calcasieu  River,  La.,  228 ;  harbor  at  Sabine  Pass,  Tex.,  230 ;  Sabine  River, 
Tex.,  231;  Neches  River,  Tex.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  232. 

In  the  charge  of  Capt.  John  Millis,  Corps  of  Engineers— 
Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving,  232. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

Entrance  to  Galveston  Harbor,  Tex.,  233:  ship  channel  in  Galveston  Bay,  Tex.,  234; 
channel  in  West  Galveston  Bay,  Tex.,  Trinity  River,  Tex.,  235;  Cedar  Bayou,  Tex., 
236;  Bufi'alo  Bayou,  Tex.,  harbor  at  Brazos  Santiago,  Tex.,  237. 

WESTERN  RIVERS. 

In  the  charge  op  Capt.  J.  H.  Willard,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  238;  Red  River  above  Fulton,  Ark.,  240;  Ouachita  and 
Black  rivers.  Ark.  and  La.,  241;  bayous  D'Arbonne  and  Coniey,  La.,  Bayou  Bar- 
tholomew, La.  and  Ark.,  242;  Baiif  River,  La.,  243;  Tensas  River  and  Bayou 
Mavon,  La.,  Big  Black  River,  Miss.,  244;  Yazoo  River,  Miss.,  245;  mouth  of  Yazoo 
River,  Miss.,  246;  Tchula  Lake,  Miss.,  Tallahatchee  River,  Miss.,  247;  Steele  and 
Washington  bayous,  Miss.,  Big  Sunllower  River,  Miss.,  248;  Big  Hatcliee  River, 
Tenn.,  249;  Forked  Deer  River,  Tenu.,  water  gauges  on  Mississippi  River  and  Its 
principal  tributaries,  250. 


•  « 
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In  the  charge  of  Col.  William  P.  Ckaighill,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va.,  297;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  Kivor,  W.  Va.,  Elk  River,  W.  Va.,  299;  Gauley  River,  W.  Va.,  300;  New 
River,  Va,  and  W.  Va.,  301. 

In  the  chai:ge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers — 

Tradewater  River,  Ky.,  301;  Lock  No.  2,  Green  River,  at  Runisey,  Ky.,  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  operating  and  caro  of  locks  and  dams  on 
Green  and  Barren  rivers,  Ky.,  302;  Rough  River,  Ky.,  Kentucky  River,  Ky.,303; 
operating  and  care  of  locks  and  dams  on  Kentucky  River,  Ky.,  Licking  River.  Ky., 
hctweeu  Farmers  and  West  Liberty,  304;  Big  Sandy  River,  W.  Va.  and  Ky., 
Levisa  Fork  of  Big  Sandy  River,  Ky.,  305;  Tug  Fork  of  Big  Sandy  River,  W.Va. 
and  Ky.,Guyandotte  River,  W.  Va.,  306;  Little  Kanawha  River,  W.  Va.,  operating 
and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  307. 

LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Sears.  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  308;  harbor  at 
Duluth,  Minn.,  309;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  310;  harbor 
at  Ashland,  Wis.,  harbor  at  Ontonagon,  Mich.,  311 ;  Eagle  Harbor,  Mich.,  waterway 
from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River,  Mich,  312; 
operatiuff  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Superior,  via  Portage 
Lake  aud  River,  Mich.,  harbor  at  Marquette,  Mich,  313;  harbor  of  refuge  at  Grand 
Marais,  Mich,  314. 

In  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers— 

• 

Manistiquo  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  315;  Menominee  Harbor, 
Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  316;  Oconto  Harbor,  W^is.,  317; 
Pcnsaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  318;  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  319;  operatingand  careof  Sturgeon  Bay  and  Lake  Mich- 
igan Ship  Canal,  Wis.,  320;  harbor  of  refuge  at  eastern  entrance  of  Sturgeon  Bay  and 
Lake  Michigan  Ship  Canal,  Wis.,  Ahnapee  Harbor,  Wis.,  321;  Kewaunee  Harbor, 
Wis.,  322;  Two  Rivers  Harbor,  Wis.,  Manitowoc  Harbor,  Wis.,  323;  Sheboygan 
Harbor,  Wis.,  324;  Port  Washington  Harbor,  Wis.,  harbor  of  refuge  at  Milwaukee 
Bay,  Wis.,  325;  Milwaukee  Harbor,  Wis.,  Racine  Harbor,  Wis.,  326;  Kenosha  Har- 
bor, Wis.,  327;  Waukegan  Harbor,  111.,  328;  Fox  River,  Wis.,  329;  operating  and 
caro  of  locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  330. 

In  the  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers — 

Chicago  Harbor,  111.,  331;  Calumet  Harbor,  111.,  332;  Calumet  River,  111.  and  Ind., 
333;  Illinois  River,  HI.,3lil;  operating  and  care  of  La  Grange  .and  Kampsville 
locks  aud  dams,  Illinois  River,  111.,  335;  Ullnois  and  Mississippi  Canal,  111.,  336. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers — 

Michigan  City  Harbor,  Ind.,  337;  St.  Joseph  Harbor.  Mich.,  339;  St.  Joseph  River, 
Mich.,  340;  South  Haven  Harbor,  Mich.,  Saugatnck  Harbor,  Mich.,  341;  Holland 
(Black  L.ike)  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,  343;  Mnskegon  Harbor, 
Mich.,  345;  White  Lake  Harbor,  Mich.,  346;  Pentwater  Harbor,  Mich.,  347;  Lud- 
iiigton  Harbor,  Mich.,  Manistee  Harbor,  Mich.,  348;  harbor  of  refuge  at  Portage 
Lake,  Mich.,  350;  Frankfort  Harbor,  Mich.^  351;  Charlevoix  Harbor,  Mich.,  352; 
Petoskey  Harbor,  Mich.,  Cheboygan  Harbor,  Mich,  353;  Alpena  Harbor  (Thunder 
Bay  River),  Mich.,  354;  Saginaw  River,  Mich.,  355;  harbor  of  refuge  at  Sand 
Beach,  Lake  Huron,  Mich.,  356;  Black  River  at  Port  Huron,  Mich.,  mouth  of  Black 
River,  Mich.,  358;  Clinton  River,  Mich.,  359;  Rouge  River,  Mich.,  360;  turning 
basin  in  Rouge  River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or 
ondaugeriug  navigation,  361. 
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In  thk  charge  of  Maj.  James  C.  Post,  Corps  of  Engineers — 

Mouth  of  Columbia  River,  Oreg.  and  Wash.,  413;  Columbia  River,  between  Van- 
couver, Wash.,  and  mouth  of  Willamette  River,  414 ;  canal  at  the  Cascades,  Colum- 
bia River,  Oreg.,  415;  Columbia  and  Lower  Willamette  rivers  below  Portland, 
Oreg.,  416;  Wiuamette  River  above  Portland,  Oreg.,  Cowlitz  River,  Wash.,  417: 
Youngs  and  Klaskuine  rivers,  Oreg.,  gauging  waters  of  Columbia  River,  Oreg.  ana 
Wash.,  examination  and  plan  by  Board  of  Engineers  for  overcoming  obstructions 
in  Columbia  River  between  Three  Mile  RapicS  and  Celilo  Falls,  Oreg.  and  Wash., 
418. 

EXAMINATIONS,     SURVEYS,      AND     CONTINGENCIES     OF     RIVERS    AND 

HARBORS 419 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 420 

MISSISSIPPI  RIVER  COMMISSION 420 

MISSOURI  RIVER  COMMISSION 421 

CALIFORNIA  DCBRIS  COMMISSION 421 

HARBOR  LINES 422 

Oreenport  Harbor,  N.  Y.,  Patchogue  River,  N.  Y.,  Harlem  River,  N.  Y.,  422;  West- 
chester Creek,  N.  Y.,  Shrewsbury  River  near  Sea  Bright,  N.  J.,  Delaware  River  at 
Philadelphia,  Pa.,  and  Camden,  N.  J.,  Ohio  River  between  Martins  Ferry  and 
Bellaire,  Ohio,  Missouri  River  at  Kansas  City,  Kans.,  and  Kansas  City,  Mo., 
Superior  Bay,  Wis.,  423;  Oconto  Harbor,  Wis.,  St.  Joseph  Harbor,  Mich.,  Niagara 
River  at  Squaw  Island,  N.  Y.,  San  Francisco  Bay  and  Oakland  Harbor,  Cal.,  Napa 
River  at  Napa,  Cal.,  Everett  Harbor,  Wash.,  424. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  Little  Rock  Bridge  and  Terminal  Railway  Company  across  Arkansas 
River  at  Little  Rock,  Ark.,  (2)  bridge  of  St.  Lawrence  Railway  Company  across 
St.  Lawrence  River  at  Morristown,  N.  Y.,  (3)  bridge  of  South  St.  Paul  Belt  Rail- 
road Company  across  Mississippi  River  at  South  St.  Paul,  Minn.,  (4)  bridge  of 
Lake  Shore  and  Michigan  Southern  Railroad  Company  across  Calumet  River  at 
South  Chicago,  111.,  (5)  bridge  of  Montgomery  Bridge  Company  across  Alabama 
River  near  Montgomery,  Ala.,  (6)  bridge  of  city  of  Red  Wing,  Minn.,  across  Mis- 
sissippi River,  (7)  bridge  of  East  Liverpool  Bridge  Company  across  Ohio  River  at 
East  Liverpool,  Ohio,  (8)  bridge  of  Yankton  Bridge  Company  across  Missouri 
River  at  Yankton,  S.  Dak.,  425;  (9)  bridge  of  city  of  Pittsburg,  Pa.,  across  Monon- 
gahela  River  at  South  Twenty-second  street,  (10)  bridge  of  Wilmington  and  Wol- 
don  Railroad  Company  across  Contentnia  Creek  near  Grifton,  N.  C,  (11)  bridge 
of  city  of  Tacoma,  Wash.,  across  ship  channel  through  that  city,  (12)  bridge  of 
Orange  County.  Tex.,  across  Cow  Bayou  above  its  continence  with  Sabine  River, 
(13)  bridge  of  Savannah,  Florida  and  Western  Railway  Company  across  Hillsbor- 
ough River  at  Tampa,  Fla.,  (14)  bridges  of  Mobile  ani  Dauphin  Island  Railroad 
and  Harbor  Company  across  Dog  and  Fowl  rivers,  Ala.,  (15)  bridge  of  Brazoria 
County,  Tex.,  across  San  Bernard  River  at  Churchills  Ferry,  426;  (16)  bridges 
of  city  of  Chicago,  111.,  at  Van  Buren  street,  and  Metropolitan  West  Side  Ele- 
vated Railroad  Company  between  Jackson  and  Van  Buren  streets,  across  South 
Branch  of  Chicago  River,  Chicago,  111.,  (17)  bridge  of  Knox  County,  Teiin., 
across  Holston  River  at  Boyds  terry  near  Knoxville,  (18)  bridge  of  Wiscon- 
sin Central  Railroad  Company  across  Wolf  River  at  Gills  Landing,  Wis., 
(19)  bridge  of  city  of  Kaukauna,  Wis.,  across  Fox  River  and  Canal,  (20)  bridge 
of  city  of  Manistee,  Mich.,  across  Manistee  River  at  Smith  street,  (21)  bridge 
of  city  of  De  Pere,  Wis.,  across  Fox  River  and  Canal,  (22)  bridge  of  town  of 
Hempstead,  Queens  County,  N.  Y.,  across  Nortons  Creek,  427;  (23)  bridge  of 
Brazoria  County,  Tex.,  across  Brazos  River  at  Columbia,  (24)  bridge  of  Croigh- 

.  ton  Bridge  Company  across  Allegheny  River  at  Creighton,  Pa.,  (25)  bridge  of  city 
of  Houston,  Tex.,  across  Buffalo  Bayou,  (26)  bridge  of  Sea  Shore  Road  Coin])any 
across  Youngs  Bay,  Oreg.,  (27)  bridge  of  Washington  and  Chesapeake  Beach  Rail- 
way Company  across  Patuxent  River  at  Mount  Calvert,  Md.,  (28)  bridge  of  Clarke 
County,  Wash.,  across  East  Fork  of  Lewis  River  at  La  Center,  (29)  bridge  of 
Kensington  Rapid  Transit  Bridge  Company  across  Allegheny  River  below  Taren- 
tum.  Pa.,  (30)  bridge  of  Ahnapee  and  Western  Railwaj'  Company  across  Stur- 
geon Bay,  Wis.,  (31)  bridge  of  city  of  Boston,  Mass.,  across  Chelsea  Creek 
at  Chelsea  street,  (32)  bridge  of  Passaic  and  Bergen  counties,  N.  J.,  across. 
Passaic    River    at    Passaic,   (33)    bridge    of    Northwestern    Elevated    Railroad 
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Company  across  Chicago  River  east  of  Wells  street,  Chicago,  111.,  428;  (; 
bridce  of  Silver  Springs,  Ocala  and  Gulf  Railroad  Company  across  With 
cooehee  River  at  Dunnellon,  Fla.,  (35)  bridge  of  Port  Royal  and  Augusta  Ri 
way  Company  across  Savannah  River  near  Augusta,  Ga.,  (36)  bridge  of  to 
of  Kaukauna,  Wis.,  across  the  lock  of  the  Government  canal  at  Little  Chu 
(37)  bridge  of  city  of  Philadelphia^  Pa.,  across  Penuypack  Creek  at  Torresd; 
avenue,  (38)  bridge  of  West  Norfolk  and  Port  Norfolk  Drawbridge  Company  acr 
Western  Branch  of  Elizabeth  River  between  West  Norfolk  and  Port  Norfolk,  V 
(39)  bridge  of  Kanawha  County,  W.  Va.,  across  Elk  River  at  Clendonnin,  (^ 
bridge  of  Bristol  County,  Mass.,  across  East  Branch  of  Westport  River  at  We 
port  Point,  (41)  bridge  of  Dorchester  County,  Md.,  across  Cambridge  Harbor 
Cambridge,  (42)  bridge  of  Lake  StreetElevated  Railroad  Company  across  Chica 
River  east  of  Wells  street  bridge,  Chicago,,  111.,  (43)  bridge  of  Snohomish  Coun 
Wash.,  across  Stillaquamish  River,  (44)  bridge  of  Adrieu  Gonsoulin  across  Bay 
Teche  near  Loreauvillc,  La.,  (45)  bridge  of  Wahkiakum  County,  Wash.,  acn 
Skamokawa  Creek,  429;  (46)  bridge  of  New  York  Central  and  Hudson  River  Ra 
road  Company  across  Spuyteu  Duyvil  Creek,  N.  Y.,  (47)  bridge  of  Warren  Coun' 
Miss.,  across  Big  Black  River  at  Hankinsons  Ferry,  (48)  bridge  of  Mobile  a 
Birmingham  Railway  Company  across  Three  Mile  Creek  near  Mobile,  Ala.,  {' 
bridge  of  Baltimore  and  Ohio  Railroad  Company  across  Calumet  River  at  Soi 
Chicago,  111.,  (50)  bridge  by  Sussox  County,  Del.,  across  canal  between  Chin 
teague  and  Delaware  bays  near  Henlopen  City,  430. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  across  Merrimac  River  between  Haverhill  and  Bradford,  Mass.,  430; 
bridge  across  Trent  River  at  Newborn,  N.  C,  (3)  bridge  across  cove  at  Sullivj 
Island,  S.  C,  (4)  bridge  across  Potsburg  Creek,  Fla.,  (5)  bridge  across  Ock 
choneo  River  at  Mclntyre,  Fla.,  481. 

OCCUPANCY    OF   AND   INJURY    TO    PUBLid   WORKS    BY   CORPORATIO 

AND  INDIVIDUALS 

MISCELLANEOUS. 

WASHINGTON  AQUEDUCT. 

In  the  charge  of  Col.  George  H.  Elliot,  Coups  of  Engineers — 

Washington  Aqueduct,  432;  increasing  the  water  supply  of  Washington,  D.  C,  4 
erection  of  fish  ways  at  Great  Falls,  435. 

PUBLIC     BUILDINGS    AND    GROUNDS    AND     WASHINGTON    MONUME> 

DISTRICT  OF  COLUMBIA. 

In    the    charge    of   Col.   John    M.   Wilson,  Lieut.   Col.,   Corps    of    En 

NKERS ' 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  437;  correcting  engraved  plates,  printing  and  issuing  of  charts,  resurv 
of  St.  Marys  River  from  Whitefish  Bay  to  Detour  light-house,  439;  reexamii 
tion  of  St.  Lawrence  River,  440;  estimates,  water  levels,  441. 

CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  YI 

LOWSTONE  NATIONAL  PARK. 

In  the  charge  of  Maj.  William  A.  Jones,  Corps  of  Engineers • 

MILITARY  AND  OTHER  MAPS '■ 

RECONNAISSANCES  AND  EXPLOR.\TIONS. 

Officers  on  duty  at  headquarters  of  military  departments,  operations  ii  Depr 
ment  of  the  Missouri,  Department  of  the  Columbia,  Department  of  California,  4 

ESTIMATES  FOR  AM()UNTS  REQUIRED    FOR   SURVEYS   AND  RECONNA 
SANCES  IN  MILITARY  DEPARTMENTS,  AND  FOR   MAPS,    INCLUSIVE 
WAR   MAPS < 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions,  444. 
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In  the  charge  of  Maj.  James  C.  Post,  Cohps  of  Engineers — 

Mouth  of  Columbia  River,  Oreg.  and  Wash.,  413;  Columbia  River,  between  Van- 
couver, Wash.,  and  mouth  of  Willamette  River,  414 ;  canal  at  the  Cascades,  Colum- 
bia River,  Oreg.,  415;  Columbia  aud  Lower  Willamette  rivers  below  Portland, 
Oreg.,  416;  Willamette  River  above  Portland,  Oreg.,  Cowlitz  River,  Wash.,  417: 
Youngs  and  Klaskuine  rivers,  Oreg.,  gauging  waters  of  Columbia  River,  Oreg.  ana 
Wash.,  examination  and  plan  by  Board  of  Engineers  for  overcoming  obstructions 
in  Columbia  River  between  Three  Mile  Rapids  and  Celilo  Falls,  Oreg.  and  Wash., 
418. 

EXAMINATIONS,     SURVEYS,     AND     CONTINGENCIES     OF     RIVERS    AND 

HARBORS 419 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 420 

MISSISSIPPI  RIVER  COMMISSION 420 

MISSOURI  RIVER  COMMISSION 421 

CALIFORNIA  DEBRIS  COMMISSION 421 
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Greenport  Harbor,  N.  Y.,  Patchogue  River,  N.  Y.,  Harlem  River,  N.  Y.,  422;  West- 
chester Creek,  N.  Y.,  Shrewsbury  River  near  Sea  Bright,  N.  J.,  Delaware  River  at 
Philadelphia,  Pa.,  and  Camden,  N.  J.,  Ohio  River  between  Martins  Ferry  and 
Bellaire,  Ohio,  Missouri  River  at  Kansas  City,  Kans.,  aud  Kansas  City,  Mo., 
Superior  Bay,  Wis.,  423;  Oconto  Harbor,  Wis.,  St.  Josex)h  Harbor,  Mich.,  Niagara 
River  at  Squaw  Island,  N.  Y.,  San  Francisco  Bay  and  Oakland  Harbor,  Cal.,  Napa 
River  at  Napa,  Cal.,  Everett  Harbor,  Wash.,  424. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  Little  Rock  Bridge  and  Terminal  Railway  Company  across  Arkansas 
River  at  Little  Rock,  Ark.,  (2)  bridge  of  St.  Lawrence  Railway  Company  across 
St.  Lawrence  River  at  Morristown,  N.  Y.,  (3)  bridge  of  South  St.  Paul  lielt  Rail- 
road Company  across  Mississippi  River  at  South  St.  Paul,  Minn.,  (4)  bridge  of 
Lake  Shore  and  Michigan  Southern  Railroad  Company  across  Calumet  River  at 
South  Chicago,  111.,  (5)  bridge  of  Montgomery  Bridge  Company  across  Alabama 
River  near  Montgomery,  Ala.,  (6)  bridge  of  city  of  Red  Wing,  Minn.,  across  Mis- 
sissippi River,  (7)  bridge  of  East  Liverpool  Bridge  Company  across  Ohio  River  at 
East  Liverpool,  Ohio,  (8)  bridge  of  Yankton  Bridge  Company  across  Missouri 
River  at  Yankton,  S.  Dak.,  425;  (9)  bridge  of  city  of  Pittsburg,  Pa.,  across  Monon- 
eahela  River  at  South  Twenty-second  street,  (10)  bridgeof  Wilmington  and  Wel- 
don  Railroad  Company  across  Contentnia  Creek  near  Grifton,  N.  C,  (11)  bridge 
of  city  of  Tacoma,  Wash.,  across  ship  channel  through  that  city,  (12)  bridge  of 
Orange  County.  Tex.,  across  Cow  Bayou  above  its  continence  with  Sabine  River, 
(13)  bridge  of  Savannah,  Florida  and  Western  Railway  Company  across  Hillsbor- 
ough River  at  Tampa,  Fla.,  (14)  bridges  of  Mobile  and  Dauphin  Island  Railroad 
and  Harbor  Company  across  Dog  and  Fowl  rivers,  Ala.,  (15)  bridge  of  Brazoria 
County,  Tex.,  across  San  Bernard  River  at  Churchills  Ferry,  426;  (16)  bridges 
of  city  of  Chicago,  111.,  at  Van  Buren  street,  and  Metropolitan  West  Side  Ele- 
vated Railroad  Company  between  Jackson  and  Van  Buren  streets,  across  South 
Branch  of  Chicago  River,  Chicago,  III.,  (17)  bridge  of  Knox  County,  Teun., 
across  Holston  River  at  Boyds  lerry  near  Knoxville,  (18)  bridge  of  Wiscon- 
sin Central  Railroad  Company  across  Wolf  River  at  Gills  Landing,  Wis., 
(19)  bridge  of  city  of  Kaukauna,  Wis.,  across  Fox  River  and  Canal,  (20)  bridge 
of  city  of  Manistee,  Mich.,  across  Manistee  River  at  Smith  street,  (21)  bridge 
of  city  of  De  Pere,  Wis.,  across  Fox  River  and  Canal,  (22)  bridge  of  town  of 
Hempstead,  Queens  County,  N.  Y.,  across  Nortons  Creek,  427;  (23)  bridge  of 
Brazoria  County,  Tex.,  across  Brazos  River  at  Columbia,  (24)  bridge  of  Croigh- 

.  ton  Bridge  Company  across  Allegheny  River  at  Creighton,  Pa.,  (25)  bridge  of  city 
of  Houston,  Tex.,  across  Buffalo  Bayou,  (26)  bridge  of  Sea  Shore  Road  Company 
across  Youngs  Bay,  Oreg.,  (27)  bridge  of  Washington  and  Chesapeake  Beach  Rail- 
way Company  across  Patuxent  River  at  Mount  Calvert,  Md.,  (28)  bridge  of  Clarke 
County,  Wash.,  across  East  Fork  of  Lewis  River  at  La  Center,  (29)  bridge  of 
Kensington  Rapid  Transit  Bridge  Company  across  Allegheny  River  below  Taren- 
tum.  Pa.,  (30)  bridge  of  Ahnapee  and  Western  Kailwaj'  Company  across  Stur- 
geon Bay,  Wis.,  (31)  bridge  of  city  of  Boston,  Mass.,  across  Chelsea  Creek 
at  Chelsea  street,  (32)  bridge  of  Passaic  and  Bergen  counties,  N.  J.,  across. 
Passaic    River    at    Passaic,   (33)    bridge    of    Northwestern    Elevated    Railroad 
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River,  and  Pigeon  bayous.  La.,  1361;  Bayou  Courtableau,  La.,  1365;  Bayou  Teche, 
La.,  1368;  channel,  bay,  and  passes  of  Bayou  Vermillion,  La.,  1370;  Mermeutau 
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XVI 


-       »  t 


lMr7:-"-'.'z':'".'."Ti — 7r-Lr-^L":.:r  L.  ~*r  ?I~  l.**-".  r*i-:'ias;z^!iirf'Z.  *f  Lrt<k  No.  2,  Gw«n 
}:.: rz.  :-.'  ':.■■— ^  '/.-  .  1  -*>  -r-r i  l.-^r  l *..  --t  3ii:'i-i  •: f  B.:^  KuTcn  Rirer.  Ky. 
L'  .^k  Nv  '  1  ••'! :  .  -rr-T-zr  lz.  1  .  ir  -  : : .  •■  "c*  ii  i  =  «^«  c  I-rt^iiiL-i  Barren  rireiiy 
':iy ..'..'.  :  rl  :^- _}..-•: r.  -l  .l'»  jrl-i.-.- ii"  L_ --*.-.  >I  ..  1^::  fl^ranca  and  c*w 
*i'.  -  ks  m  i  1  -—i  ■:  -  >:■:-.•:  i .  £7  ':..  "  r.  >!-  .  1  ^:- .  I_r  1  z^  ii£74r.  bietveeii  Karmeni 
:v::'.'  '.Vr*:  h/-  rZ'.'-.  >;-  .  2:  .^  "^i-i  L"  ."..-:_  '"  "•"i.  Jkz.  L  i-r..  iSft*:  LeTisa  Torkof 
IMj  >.»r..:7  I^ir^r."  K*'.  J  •  1:  T.^-  .•'  t£  .:  £  £  Suz.:-  ?..T*r.  W.  Va.  and  Ky.»  20Q2; 
ii;:v;ir.-:vt:-r  :;  "cr.  'v.  "."*..  j;i^.  1  rilr  Vlz^wIj  SiT^r.  W.  Va-,  3CM6;  opamting 
and  care  of  l-xk  01.  Lit-lr  Sii^LT^t,  ^^-r-^   ""•    '^i..  ^O'/Z. 


PART    IV. 

APrEVMX    II. 
REPORT  OF  MaJ.  C  LlXrOX  ;.  -vi^s.   .     EPS  OF  EXGIXIIERS. 

iVll ;  har>ior  at  Dii!ii:l:.  Mi::: ..  iv'.l:  lir"-  :  i.:  ^  i-.-rr:  rr  Bit  anX  ?*t,  Louis  Bay, 
Wis..  2ini>:  h:irb.>r  at  Ash*. .::.:.  '.V.s  .  J  'J-  :  "_  -^r" .  t  ^-f  *- :.::l.\z>3.  Mich..  2026;  £<NS!<B 
Harbor.  Mioh..  -ii^:  wa:<-rir;,v  rrv  i.  Xttt-ti. i—  r^  .7  :•>  L^'nr  :^l:p«rior.  Mich., 2009; 
harbor  at  Mariimtto.  M :<:';.  i"*  x" :  :.  t"  .:  .:  rrr'-vT^  i-  LrrAzd  Marais.  Mich.,  2087. 
Hahbok  Lines.— SuiKrL*.-r  B.»v.  W.^..  i*  o:.*. 

APPKVDIX    J  J. 
HErORT  or  MA.1.  JAM:.>  F.  t.K'£i;v'r:Y.  C-'KP.S  OF  EXGIXIIERS. 

iMrKovEMKNTs. — Maiiisrii.'.io  li.irv^r.  M:  h..  _■  ;_:  Crl*r  R:~er  Harbor.  3Iich.,  2013; 
Moiiomiiico  Harl'or.  Micii.  av.il  Wis,.  "3  V-' :  >[- :...::: ir.r^  River.  Mich,  and  Wis., 2047; 
Oi'onto  llarl»or.  Wis..  I'^Mi*:  ro::<a-.kt  -.  ll.;r"-T.  w>..  l»:V*:  ■.ire^n  Bay  Harbor,  Wis., 
2(C»:i:  Sturjjoou  Hay  aiul  L;\V:o  Mio'.L:^*.i"  v.  ..u /..  w.*  .  i- 00:  op^r:itiiig  and  care  of 
Stur^oon  Hay  ami  Lake  Mi- hiirau  i.  .•■■..»'..  W:j..:>V>:  L.trbor  i-i  rcf age  at  entrance 
of  S t  u  r jLrei »n  f ^a y  a  n  il  I . a kt»  >i  i 0 li :  ^ .1  :i  \  .i r.  .* ' .  W  i * . .  i- "r'J :  Ah na pee  Harbor.  W^ls., 
2(M>4;  Ke  wan  11  CO  Harbor.  Wi«5  . 1'  tW?:  ru-.>  Riv- r>i  Hj-r'^'r.  \VU..2»;^:  Manitowoe 
Harbor,  Wis..  20T:  :  Shoboy  ^a  n  1 1  ar*  or.  Wi>..  li  Tr. :  F-rc  W  >hiucton  Harbor,  Wis., 
207i);  harbtn-  ot'  rofiij;o  at  Milwaukee  iViV.  W:<..  :>'SI ;  Milwaiikee  Harbor.  Wis., 
2<)1U;  Raiino  Harbor.  Wis.,  L^^U;  Kenosh  ;  Har>ior.  W:j..ii>i7:  Waakegan  Harbor, 
HK.LMU);  Fox  Rivor.  Wis..  *JlO:>:  o-.K-riti'.!.;  and  cire  01  l«»ck3  and  dams  on  For 
Rivor.  WiH..LMll;  romoviuj;  suukoii  vessels  or  craft  obstructing  or  endangering 
naviiration.  LM21. 

HAitm>K  Links. — Ooonto  Harbor,  Wis..  2124. 

apim:ni>ix  k  k. 

RKFORT  OF  CAFT.  W.  L.  MARSHALL.  CORPS  OF  EXGINEERS. 

iMPKovKMr.NTs.— Chii-ajro  Harbor.  Ul..  iMJT:  I'alumet  Harbor.  HI., 2138;  Calumet 
Riv<*r.  HI.  and  Ind..  LMi:i;  Hlinois  River.  HI..  'JL^O:  operating  and  care  of  La 
(iian^o  and  Kanipsvillo  locks  and  dams.  Hlinois  River.  111..  2159;  Illinois  and  Mis- 
siHsippi  Canal.  111.,  21t>2. 

APPKNDIX  LL. 
REPORT  OF  LIEFT.  -COL.  C.  J.  LYOEOKER.  CORPS  OF  ENGINEERS. 

Impkovkmknts.— Miilujjau  City  Harbor.  Ind..  2l>iS;  St.  .Tosoph  llarboi,  Mich.,  2192; 
St.  .Iosr])h  Rivor,  Mich..  21J»7;  Sonth  Havm  Harbi»r.  Mich.,  21i>8;  Sangatiick 
Harbor,  Mich.,  2201;  Holland  ^  lUark  Lake  ^  Harbor,  Mich.,  2206;  Grand  Haven 
Harbor,  Mich.,  2208;  Mnske^ron  Harbor.  Mich..  2211;  White  Lake  Harbor,  Mich., 
22i:>;  Pcntwatcr  Harbor,  Mich,,  221S;  Liidinu'ton  Harbor,  Mich.,  2220;  Manistee 
Harbor,  Mich..  222:5;  harbor  oi  refuue  at  Pon:i;r«' l-:ili«'.  Manistee  County,  Mich., 
2228;  Franklbrt  Harbor,  Mirl,..  22;i(>;  Chaiievoix  Harbor.  Mich.,  22.33;  Petoskev 
Harbor,  Muh..  22:r>;  Cheboyjran  H.Mrbor.  Mi.li.,  2jnt):  Alpena  Harbor.  Mich.,  2241; 
Sajrinaw  River.  Mich..  22115;  harbor  of  retuuc  at  Sand  Heach.  L.ake  Huron,  Mich., 
2247;  Hlark  River  at  Port  Huron.  Muh.,  22r>l:  month  of  Ulack  River,  Mich.,  2253; 
Clinton  River,  Mich.,  22."> I ;  Ron^e  River.  Mich..  22.'>5:  tnrning  baain  in  Ronge 
River,  Mich.,  romoviu^  Kiinken  vessels  or  craft  obstructing  or  endangering  nayl- 
gation,  22r>7. 

Habuou  Lines.— Saint  .ToHcph  Harbor,  Mich.,  2258. 


CONTENTS.  XVII 

APPENDIX  M  M, 

REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  channel  connecting  the  waters  of  the  Great  Lakes,  between 
Chicago,  Duluth,  and  Buffalo,  2261 ;  operating  and  care  of  St.  Marys  Falls  Canal, 
Mich.,  2267;  St.  Marys  River  at  the  Falls,  Mich.,  2287;  Hay  Lake  Channel,  SI. 
Marys  River,  Mich.,  2367;  St.  Clair  Flats  Canal,  Mich.,  2371;  operating  and  care 
of  St.  Clair  Flats  Canal,  Mich.,  2373;  Grossepoint  Channel,  Mich.,  Detroit  River, 
Mich.,  2376;  investigation  of  raft  towing  on  the  Great  Lakes  and  their  connecting 
waters,  2378. 

APPENDIX  N  N. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — Monroe  Harbor,  Mich.,  2383;  Toledo  Harbor,  Ohio,  2385;  Port 
Clinton  Harbor,  Ohio,  2394;  Sandnsky  Harbor,  Ohio,  2396;  Sandusky  River,  Ohio, 
2398;  Huron  Harbor,  Ohio,  2400;  Vermillion  Harbor,  Ohio,  2403;  Black  River 
Harbor,  Ohio,  2405;  Cleveland  Harbor,  Ohio,  2409;  Fairport  Harbor,  Ohio,  2414; 
Ashtabula  Harbor,  Ohio,  2420;  Conneaut  Harbor,  Ohio,  2423;  removing  sunken 
Tessels  or  craft  obstructing  or  endangering  navigation,  2426. 

APPENDIX  O  O. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Improvements. — Erie  Harbor,  Pa.,  2427;  Presquo  Isle  Peninsula,  Erie  Harbor,  Pa., 
2433;  Dunkirk  Harbor,  N.  Y.,  2434;  Buffalo  Harbor,  N.  Y.,  2438;  Tonawanda  Har- 
bor and  Niagara  River,  N.  Y.,  2444;  Niagara  River  from  Tonawanda  to  Port  Day, 
N.  Y.,  2447;  Wilson  Harbor,  N.  Y.,  2448;  Olcott  Harbor,  N.  Y.,  2450;  Oak  Orchard 
Harbor.  N.  Y.,  2451. 

Harbor  Lines. — Niagara  River  at  Squaw  Island,  N.  Y.,  2452. 

APPENDIX  P  P. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Charlotte,  N.  Y.,  2455;  harbor  at  Pultneyville,  N.  Y., 
2460;  harbor  at  Great  Sddus  Bay,  N.  Y.,  2464;  harbor  at  Little  Sodus  Bay,  N.  Y., 
3470;  harbor  at  Oswego,  N.  Y.,  2476;  harbor  at  Sacketts  Harbor,  N.  Y.,  2486. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  2489;  Ogdensburg  Harbor,  N.  Y.,  2491;  breakwater  at  Rouse  Point, 
Lake  Champlain,  N.  Y.,  2492;  Great.Chazy  River,  N.  Y.,  2493;  Plattsburg  Harbor, 
N.  Y.,  2495;  Burlington  Harbor,  Vt.,  2496;  Otter  Creek,  Vt.,  2497;  Ticondcroga 
River,  N.  Y.,  2498;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  2499. 

APPENDIX  R  R. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

I MPROV  EM  EXT.— Oakland  Harbor,  Cal.,  2501. 

Hakbor  Lines.— San  Francisco  Bay  from  Point  San  Pablo  southward,  in  front  of 
Oakland  and  Alameda,  Cal.,  2505;  Oakland  Harbor,  Cal.,  2506. 

APPENDIX  S  S. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements. — Napa  River,  Cal.,  2507;  Redwood  Creek,  Cal.,  San  Luis  Obispo 
Harbor,  Cal..  2509;  Wilmington  Harbor  Cal.,  2511;  San  Diego  Harbor,  Cal.,  2514; 
Col<Mrado  and  Gila  rivers,  at  Ynma,  Ariz.,  2521. 

Harbor  Lixes.— Napa  River  at  Napa,  Cal.,  2522. 

6233 II 


XVIII  CONTENTS. 

APPENDIX  T  T. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements. — San  Joaquin  River,  Cal.,  2527;  Mokeliimne  River,  Cal.,  2531;  Sac- 
ramento and  Feather  rivers,  Cal.,  2533:  Petalama  Creek,  Cal.,  2538;  Humboldt 
harbor  and  Bay,  Cal.,  2540. 

APPENDIX  U  U. 

REPORT  OF  CAPT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements. — Coquille  River,  Oreg.,  2553  ;  Coquille  River,  Oreg.,  between 
Coquille  City  and  Myrtle  Point,  2558;  entrance  to  Coos  Bay  and  Harbor,  Oreg., 
2561 ;  Umpqua  River,  Oreg.,  2569;  moutii  of  Siuslaw  River,  Oreg.,  2573;  Yaquina 
Bay,  Oreg.,  2576;  Tillamook  Bay  and  Bar,  Oreg.,  2585;  entrance  to  Nehalem  Bay, 
Oreg.,  2588;  Upper  Snake  River,  Idaho,  between  Huntington  Bridge  and  Seven 
Devils  mining  district,  2589;  Upper  Columbia  and  Snake  rivers,  Ore^.  and  Wash., 
2590;  Columbia  River,  between  head  of  Rock  Ishiud  Rapids  and  loot  of  Priest 
Rapids,  Wash.,  2593;  Willapa  River  and  Harbor,  Wash.,  2595;  Grays  Harbor  and 
Chelial^s  River,  Wash.,  2597;  Chehalis  Rivtr,  Wash.,  2604;  harbor  at  Olympia, 
Wash.,  2606;  Swinomish  Slough,  Wash.,  2611;  Puget  Sound  and  its  tributary 
waters.  Wash.,  2619;  Everett  Harbor,  Wash.,  2623. 

Harbor  Lines.— Everett  Harbor,  Wash.,  2627. 

APPENDIX  YV. 

REPORT  OF  MAJ.  JAMES  C.  POST,  CORPS  OF  ENGINEERS. 

Improvements.— Mouth  of  Columbia  River,  Oreg.  and  Wash.,  2631;  Columbia  River 
between  Vancouver,  Wash.,  and  mouth  of  Willamette  River,  2643;  canal  at  the 
Cascades,  Columbia  River,  Oreg.,  2645;  Columbia  and  Lower  Willamette  rivers 
below  Portland,  Oreg.,  26i54;  Willamette  River  above  Portland,  2659;  Yamhill 
River,  Oreg.,  2661;  Cowlitz  River,  Wash.,  2662;  Youngs  and  Klasquinc  rivers, 
Oreg.,  2663;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  Columbia  River 
between  Three  Mile  Rapids  and  Celilo  Falls,  Oreg.,  2664. 

APPENDIX  W  W. 

REPORT  OF  LIEUT.  COMMANDER  DANIEL  DELEHANTY,  UNITED  STATES 

NAVY. 

Supervision  of  the  harbor  of  New  York,  2681. 

PAET    Y. 
APPENDIX  XX. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

C.  B.  COMSTOCK,  colonel,  Corps  of  Engineers,  bvt.  brig,  gen.,  U.  S.  A.,  president; 
Charles  R.  Suter,  lieutenant-colonel.  Corps  of  Engineers,  U.  S.  A.;  Amos 
Stickney,  lieutenant-colonel,  Coqis  of  Engineers,  U.  S.  A. ;  Henry  L.  Whiting, 
assistant  V,  S.  Coast  and  Geodetic  Survey;  B.  M.  Harrod,  Robert  S.  Taylor, 
and  Henry  Flai>,  commissioners. 

Annual  Report  for  Fiscal  Year  ending  June  30,  1894,  2697.. 

Appendix  1. — Report  of  First  Lieut.  Geo.  A.  Zinn,  Corps  of  Engineers,  secretary, 
Mississippi  River  Commission,  2717;  (A)  report  of  Assistant  Engineer  J.  A.  Ocfc- 
erson  on  field  work  and  ollice  reduction,  2727;  (B)  report  of  Assistant  Engineer  A. 
T.  Morrow  on  secondary  trian<i:ulation  field  work  from  Gordons  Ferry,  Iowa,  to 
Prairie  Du  Chien,  Wis.,  2797:  (C)  report  of  Assistant  Engineer  A.  T.  Morrow  on 
to])ograpbical  and  hydrograpnical  field  work  from  near  Montrose,  Iowa,  to  Keitlis- 
burg.  111.,  2798:  (D)  report  of  Assistant  Engineer  A.  T.  Morrow  on  topographical 
and  hydrograpnical  field  work  from  Head  of  Passes  to  Donaldsouville,  La.,  2800; 
(E)  tables  of  highest  and  lowest  stages  since  1872,  2804;  (F)  field  reports  on  dis- 
charge measurements  and  report  of  Assistant  P2ngineer  Kivas  Tully  on  reductions 
of  the  same,  with  *' Low- water  Board"  observations  of  1879,  2808. 


CONTENTS.  XIX 

Appendix  2. — Report  of  Capt.  S.  \V.  Roessler^  Corps  of  Engineers,  upon  operations 
in  the  First  and  Second  districts,  2859;  (A)  report  of  Assistant  Engineer  William 
Gerig  on  improvement  of  harbor  of  New  Madrid,  Mo.,  2878;  (B)  report  of  Assistant 
Engineer  Aug.  J.  Nolty  on  operations  at  Plum  Point  Reach,  2881;  (C)  report  of 
Assistant  Engineer  Charles  Le  Vasseur  on  construction  of  dam  across  Elmot 
Chute,  near  Gold  Dust,  Tenn.,  2890;  (D)  report  of  Assistant  Engineer  E.  L.  Cooley 
on  revetment  of  BuUerton  Tow-head,  Ark.,  2897;  (E)  report  of  Assistant  Engineer 
William  Gerig  on  improvement  at  Hopetield  Bend,  Ark.,  2904 ;  (F)  report  of  Assist- 
ant Engineer  William  M.  Rees  on  repairs  to  plant,  2910. 

Appendix  3. — Report  of  Capt.  C.  McD.  Towusend,  Corps  of  Engineers,  upon  opera- 
tions in  Third  district,  2919;  (A)  report  of  Assistant  Engineer  Arthur  Hider  upon 
repairs  to  revetment,  2931;  (B)  report  of  Assistant  Engineer  H.  St.  L.  Copp^e  on 
survey  of  Vicksburg  Harbor,  Miss.,  2944;  (C)  report  of  Assistant  Engineer  Arthur 
Hider  on  surveys,  2945;  (D)  statement  by  Assistant  Engineer  Arthur  Hider  on 
repairs  to  plant,  Third  district.  May  1,  1893,  to  April  30,  1894,  2954;  (E)  cost  of 
levees  in  Third  district,  from  1882  to  May  31, 1894,  2956;  (F)  investigations  by  Capt. 
C.  McD.  Townsend,  Corps  of  Engineers,  of  gauge  relations  in  Third  district  and 
above  it,  2967. 

Appendix  4. — Report  of  Capt.  John  Millis,  Corps  of  Engineers,  upon  operations  in 
the  Fourth  district,  2974;  (A)  report  of  Cajitain  Millis  on  surveys  in  vicinity  of 
crevasses,  3064. 

PAET    VI. 

APPENDIX  Y  Y. 

REPORT  OF  THE  MISSOURI  RIVER  COMMISSION. 

Charles  R.  Suter,  lieutenant-colonel.  Corps  of  Engineers,  U.  S.  A.,  president; 
A.  Mackenzie,  major,  Corps  of  Engineers,  U.  S.  A.;  Chas.  J.  Allen,  major,  Corps 
of  Engineers,  U.  S.  A.;  Garland  C.  Broadhead  and  Richard  S.  Berlin,  com- 
missioners. 

Annual  Report  for  Fiscal  Year  ending  June  30,  1894,  3075. 

Appendix  A. — Annual  report  of  Second  Lieut.  James  F.  Mclndoe,  Corps  of  Engineers, 
secretary  Missouri  River  Commission,  3083;  (1)  annual  report  of  Mr.  O.  B.  Wheeler, 
assistant  engineer,  3085;  (2)  annual  report  of  Mr.  O.  H.  B.  Turner,  assistant  engi- 
neer, 3089:  (3)  report  on  measurement  of  bridges,  and  (4)  annual  report  of  Mr.  A. 
H.  Blaisdell,  assistant  engineer,  3108 ;  (5)  report  on  results  of  rock  borings  in  Mis- 
souri River  valley,  3111 ;  (6)  annual  report  of  Mr.  J.  A.  Seddon,  assistant  engineer, 
3112;  (7)  index  of  surveys  and  physica  Idata  in  annual  reports  of  the  Commission 
from  1885  to  1893,  3113;  (8)  report  on  commerce  of  Missouri  River  during  calendar 
year  1893,  3116. 

Appendix  B.— Annual  report  of  Mr.  S.  Waters  Fox,  division  engineer,  Omaha  divi- 
sion, 3125. 

Ai'PENDix  C— Annual  report  of  Mr.  S.  Waters  Fox,  division  engineer,  St.  Joseph 
division,  3128. 

Appendix  D.— Annual  report  of  Mr.  S.  Waters  Fox,  division  engineer,  Kansas  City 
division,  3130. 

Appendix  E. — Annual  report  of  Mr.  Samuel  H.  Yonge,  division  engineer,  Osage  divi- 
sion, 3130. 

Appendix  F. — Annual  report  of  Mr.  S.  Waters  Fox,  division  engineer.  Gasconade 
division,  3152. 

Appendix  G. — Establishment  of  harbor  lines  in  Missouri  River  at  Kansas  City,  Kans., 
and  Kansas  City,  Mo.,  3159. 

APPEIS'DIX  Z  Z. 

REPORT  OF  THE  CALIFORNIA  DEBRIS  COMMISSION. 

G.  H.  Mendell,  colonel,  Corps  of  Engineers,  U.  S.  A.,  president;  W.  H.  H.  Bkn- 
YAURD,  lieutenant-colonel.  Corps  ot  Engineers,  U.  S.  A.,  and  W.  H.  Heuer, 
major,  Corps  of  Engineers,  U.  S.  A.,  commissionei's. 

Annual  Report  for  Year  ending  November  15, 1893,  3169. 

Appendix  A.— Rules  and  instructions,  3176. 

Appendix  B.— Table  showing  applications  to  mine  by  the  hydraulic  process,  3178. 

Appendix  C— Judicial  decisions,  3180. 

Appendix  D. — Act  of  legislature  of  California  providing  for  a  State  ddbris  commis- 
aioner,  3183. 

Appendix  E. — Act  of  Congress  creating  the  California  Debris  Commission,  3184. 


CONTENTS. 

APPENDIX  AAA. 

OCCUPANCY    OF    AND    INJURY    TO    PUBLIC    WORKS   BY  CORPORATIONS 

AND  INDIVIDUALS. 


,  _.         _         Jol.  Win.  P.  Craighill,  Corps  of  Engineers,  3189;  (2)  report  of  Capt. 
O.  M.  Carter,  Corps  of  Engineers,  3190;  (3)  report  of  Col.  O.  M.  Poo,  Corps  of 


(1)  Report  of  Col 

O.  M.  Carter,  C_  ._ ^ , ,  ,_,     .^ _     ._.  ,  _ 

Engineers,  3190;  (4)  report  of  Capt.  T.  W.  Synions,  Corps  of  Engineers,  3192 

APPENDIX  B  B  B. 

REPORT  OF  COL.  GEORGE  H.  ELLIOT,  CORPS  OF  ENGINEERS. 

Washington  Aqueduct,  3193 ;  increasing  the  water  supply  of  Washington,  D.  C, 
3222;  erection  of  fishways  at  Great  Falls,  3224;  use  of  water  power  of  Great 
Falls  of  the  Potomac  River  for  electric  lighting,  3256. 

APPENDIX  ceo. 

REPORT  OF  COL.  JOHN  M.  WILSON,  UNITED  STATES  ARMY. 

Improve.mext  and  care  of  public  buil(Iing.s  and  grounds  in  the  District  of  Columbia, 
32(>5;  Washington  Monument,  32G7. 

APPENDIX  D  D  D. 

SURVEY  OF  NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  correcting  engraved  plates,  printing  and  issuing  charts,  3315;  resurvoy  of 
St.  Marys  River,'3317;  reports  of  assistants  on  rosurvey  of  St.  Marys  River,  viz: 
Lieut.  Charles  S.  Richd,  Corps  of  P:ngineers,  3321 ;  (A)  Mr.  Thomas  Russell,  3329; 
(B)  Mr.  Fred  Morley,  3397;  (C)  Mr.  J:.  E.  Haskell,  assistant  engineer,  3403;  (D) 
Mr.  Glen  E.  Halch,  assistant  engineer,  3404;  (E)  Mr.  E.  E.  Haskell,  assistant  engi- 
neer, 3409;  (F)  Mr.  H.  Von  Schon,  assistant  engineer,  3419;  (G)  Mr.  David  Molitor, 
assistant  engineer,  3422;  (H)  Mr.  E.  E.  Haskell,  assistant  engineer,  3426.  Rcexami- 
uatiou  of  St.  Lawrence  River,  342«;  annual  water  levels,  3319, 3430. 

APPENDIX  E  E  E. 

REPORT  OF  MAJ.  WILLIAM  A.  JONES,  CORPS  OF  ENGINEERS. 

Construction  and  improvement  of  roads  and  bridges  in  the  Yellowstone  National 
Park,  3439. 

APPENDIX  FF  F. 

EXPLORATIONS  AND  SURVEYS  IN  MILITARY  DEPARTMENTS. 

Report  of  Capt.  William  L.  Marshall,  Corps  of  Engineers,  engineer  officer  on  oper- 
ations in  Department  of  the  Missouri,  3451;  report  of  Major  Tully  McCrea,  Fifth 
Artillery,  acting  engineer  officer,  on  operations  in  Department  of  the  Columbia, 
34.52;  report  of  Lieut.  Charles  G.  Lyman,  Second  Cavalry,  in  charge  of  office,  on 
operations  in  Department  of  California,  3453. 

LAWS  AFFECTING  THE  CORPS  OF  ENGINEERS,  FIFTY-THIRD  CONGRESS, 

SECOND  SESSION,  1893-'94 3465 


APPENDIXES 


TO  THE 


REPORT  OF  THE  CHIEF  OF  ENGINEERS, 


UNITED  STATES  AEMT. 


(CONTINUED.) 


APPENDIX  XX. 


ANNUAL   REPORT  OF  THE  MISSISSIPPI  RIVER   COMMISSION  FOR   THE 

FISCAL  YEAR  ENDING  JUNE  SO,  1894. 

Steamer  Mississippi,  June  29^  1894. 

General  :  The  Mississippi  River  Commission  submits  as  follows  its 
annual  report  for  the  fiscal  year  ending  June  30,  1894: 

No  appropriation  was  made  within  the  last  fiscal  year  of  money  to  be 
expended  by  or  under  the  direction  of  or  recommendation  of  the  Com- 
mission. At  the  date  of  the  last  annual  report  there  remained  unal- 
lotted of  the  appropriation  of  $2,665,000  to  be  expended  on  the  Missis- 
sippi River  below  Cairo,  provided  by  the  act  approved  March  3, 1893, 
the  sum  of  $206,000,  of  which  $150,000  was  held  to  await  the  results 
of  dredging  experiments  then  in  contemplation  and  hereinafter  referred 
to.  From  this  balance  the  following  allotments  have  been  recom- 
mended and  made  at  the  dates  named: 

September  30,  1893,  to  Lake  Providence  Reach $10,  OCO 

November  2, 1893,  to  Phiin  Point  Keaeb 50,000 

January  6,  1894,  to  Plum  Point  Reacb 15,000 

March  7,  1894,  dredging  experiments 10, 000 

85,000 
SURVEYS,   MAPS,   GAUGES,    AND   OBSERVATIONS. 

Triangulation. — During  the  past  year  this  work  has  been  extended  to 
a  base  line  near  Prairie  du  Chien,  Wis.,  a  distance  of  65  miles.  The 
whole  line  now  complete  from  the  Head  of  the  Passes  covers  1,740  miles. 

Topography  and  hydrofjraphy. — During  the  year  184  square  miles  of 
topography  and  31  square  miles  of  hydrography  have  been  completed 
u]>on  the  Upper  Mississippi,  closing  at  stone  line  132,  one  mile  above 
Keithsburg,  111.,  the  distance  covered  being  63  miles  by  the  river. 

The  i)arty  engaged  in  this  work  then  took  up  the  work  determined 
upon  by  the  Commission,  from  the  ilead  of  Passes  northward,  and 
carried  it  to  Donaldson  ville,  175  miles,  where  it  joined  the  work  of  1882. 
This  work  included  a  jiortion  of  Cubitt's  Gap,  the  Jump,  Lake  Borgiie 
Canal,  the  city  of  New  Orleans,  Lake  Ponchartrain  from  Milneburg  to 
Mancha<^  Pass,  through  the  Pass  to  Lake  Maurepas,  and  along  the  south 
shore  of  that  lake  to  Amite  Piver,  comprising  432  square  miles  of  topog- 
raphy and  89  square  miles  of  hydrography.  The  topography  and 
hydrography  now  complete  extends  from  the  ] lead  of  the  Passes  to 
Keithsburg,  111.,  a  distance  by  river  of  1,515  miles. 

Ft'C'cise  levels, — These  are  now  comi)lete  from  the  outer  end  of  the 
East  Jetty  at  the  mouth  of  the  Mississippi  to  St.  I'aul,  Minn.,  a  distance 
of  1,982  miles.  Side  lines  have  been  run  from  Carrollton,  La.,  to 
Biloxi,  87  miles;  from  Savanna  to  Lake  Michigan,  at  Chicago,  111.,  148 
miles;  and  St.  Paul  to  Lake  Superior,  at  Duluth,  156  miles;  making  a 
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total  of  2,373  miles.  Diiriug  the  past  year  a  duplicate  line  was  run 
from  the  Head  of  the  Passes  to  the  outer  end  of  the  East  Jetty,  a  dis- 
tance of  13  miles.  The  main  object  of  this  lesurvey  was  to  elicit  some 
informatifm  bearing  upon  the  question  of  the  stability  of  the  land  about 
the  mouth  of  the  river.  In  the  report  of  Assistant  Engineer  Ockerson, 
appended  to  the  report  of  the  secretary,  a  number  of  figures  and  com- 
parisons are  given,  based  upon  this  survey  and  prior  ones,  indicating  a 
progressive  depression  of  the  alluvial  delta  near  the  mouth  of  the 
river. 

GaiKjCii, — A  trip  of  the  steamer  Patrol  in  connection  with  the  topo- 
graphical and  hydrographical  work  done  between  the  Head  of  Passes 
and  Donaldsonville  was  utilized  for  the  inspection  and  repair  of  all 
the  gauges  under  the  charge  of  the  Commission  between  St.  Louis  and 
the  gulf.  Each  gauge  was  tested  and  repaired,  gauge  bulletins  put  in 
order,  and  observers'  notes  examined. 

The  daily  record  of  stages  at  31  stations  on  the  Mississippi  Eiver 
and  2G  stations  on  the  principal  tributaries  (not  including  the  Missouri) 
have  been  reduced,  tabulated,  and  plotted.  The  stages  for  the  calen- 
dar year  1893  have  been  published,  and  a  table  of  the  highest  and  low- 
est readings  has  beeii'  prepared. 

Discharges, — Discharge  observations  were  taken  at  7  stations  on 
the  main  river  and  3  tributaries,  and  the  results  reduced  and  tab- 
ulated. Discharge  observations  at  Clarendon,  on  the  White  River, 
and  Little  Rock,  on  the  Arkansas  River,  were  made  in  May,  1893. 

Maps, — Detailed  charts,  scale  1 : 20000,  Nos.  131  to  13G,  inclusive,  from 
Quincy,  111.,  to  head  of  Des  Moines  Rapids,  have  been  completed. 
Inch: mile  maps,  Nos.  110  to  115,  inclusive,  from  Grafton,  HI.,  to  Greg- 
ory, Mo.,  have  been  completed.  It  was  determined  at  the  last  meeting  of 
the  Commission  to  prepare  and  publish  a  map  of  the  Mississippi  River 
from  Cairo  to  St.  Paul  similar  to  the  map  of  the  Alluvial  Valley  pub- 
lished several  years  ago,  and  the  work  of  its  preparation  is  in  progress. 
During  the  year  maps  have  been  published  as  follows:  Detail  charts, 
1:20000,  !N"os.  117  to  130,  inclusive,  from  mouth  of  the  MissouiT  to 
Quincy,  111.,  and  Inch: mile  map  Nos.  101  to  113,  inclusive. 

The  published  maps  issued  by  the  Commission  now  comprise  the 
large  wall  map  of  the  Alluvial  Valley  from  (^liro  to  the  gulf;  the  topo- 
graphical map,  scale  1  inch  to  1  mile,  from  Hannibal,  Mo.,  to  the  Head 
of  the  Passes,  in  45  sheets,  and  fhe  topographical  and  hydrographical 
map,  scale  1:20000  from  Quincy,  111.,  to  Donaldsonville,  La.,  in  97 
sheets,  with  2  index  charts. 

Tonnaf/c  and  traffic, — The  attempt  has  been  continued  to  collect 
reliable  data  of  the  transportation  carried  on  upon  the  river,  and 
statistics  upon  that  subject  will  be  found  in  the  report  of  the  secretary. 
One  table  given  shows  that  since  1888  the  average  cost  of  the  trans- 
portation of  wheat  from  St.  Louis  to  Liverpool,  via  New  York,  has 
exceeded  the  cost  via  New  Orleans  abcmt  50  j)er  cent. 

Further  details  of  the  matters  herein  mentioned  will  be  found  in  the 
report  of  First  Lieut.  Geo.  A.  Zinn,  secretary  of  the  Ccmimission,  and 
the  reports  of  his  assistant  engineers  thereto  appended.     (Appendix  1.) 

FITIST  DISTRICT  (CAIRO  TO  FOOT  OF    ISLAND  NO.  40,  220  MII.ES). 

Columbus,  Ky,^  ^1  miles  below  Cairo, — The  work  of  iin])rovement  at 
this  iK)int  consists  of  five  spur  dikes  of  brush  and  stone,  built  in  1889 
and  1890,  to  protect  2,200  fe(»t  of  bank,  in  front  of  the  town,  which 
threatened  to  cave.     Since  the  date  of  last  annual  report,  the  founda- 
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tioii  mattresses  of  the  three  lower  dikes  Lave  been  undermined  at  their 
edges  above  low  water  by  caving  of  the  unprotected  bank  between 
tliem.  With  this  exception  the  condition  of  the  dikes  remains 
unchanged.    No  repairs  are  at  present  deemed  necessary. 

Hickman^  Ky,,  36  miles  below  Cairo. — The  acts  of  188C  and  1888  con- 
tain specific  appropriations  for  this  locality,  amounting  together  to 
§88,750.  The  evil  to  be  remedied  was  the  caving  of  the  bank  in  front 
of  the  town.  Owing  to  the  existence  of  a  projecting  point  of  tough  clay 
above  the  landing,  it  was  possible  to  accomplish  the  desired  result  with 
an  unusually  small  development  of  work.  A  continuous  revetment, 
about  1,000  feet  long,  extending  downstream  from  the  clay  point,  was 
placed  in  October,  1890.  It  has  accomplished  its  purpose,  but  it  is 
possible  that  an  extension,  both  in  length  and  width,  may  be  required, 
as  the  floods  have  damaged  the  downstream  end  and  increased  the 
depth  along  the  outer  edge. 

A  survey  is  now  in  progress  to  determine  what  further  extension,  if 
any,  is  required.  The  repairs  so  far  necessary  at  the  lower  end  were 
made  in  1892,  and  additional  stone  ballast  was  distributed  over  the 
shore  mat  at  the  same  time. 

Neic  Madrid^  Mo.y  71  miles  below  Cairo. — The  ri\er  and  harbor  act  of 
July  13,  1892,  contained  a  special  appropriation  of  $25,000  for  the 
improvement  of  this  harbor.  The  evil  to  be  remedied  was  the  invasion 
of  the  town  from  year  to  year  by  a  caving  bank.  As  the  sum  appro- 
priated was  only  25  per  cent  of  the  amount  required  to  protect  the 
whole  town,  and  as  the  length  of  the  revetment  that  could  be  con- 
stnicted  would  afford  only  partial  i)rotection  wherever  placed,  it  was 
deemed  best  not  to  locate  the  work  at  the  most  important  part  of  the 
landing,  but  to  place  it  at  the  upstream  end  with  a  view  of  extending 
it  downstream  the  requisite  distance  under  appropriations  to  be  made 
in  the  future.  This  project  was  executed  during  the  imst  season  and 
900  linear  feet  of  bank  revetment  was  constructed  beginning  at  the 
upper  limit  of  the  town  at  Dry  Bayou.  The  subaqueous  mattress  was 
250  feet  wide  and  was  the  first  experiment  on  a  large  scale  of  a  mattress 
built  up  of  brush  fascines.  Its  cost,  which  was  $27.78  per  linear  foot 
ot  bank  protected,  is  therefore  greater  than  that  of  similar  work  done 
later  in  the  season  in  Plum  Point  Eeach.  The  work  is  in  good  condi- 
tion. 

FUtm  Point  Eeach,  147-186  miles  belotc  Cairo. — The  works  thus  far 
undertaken  in  this  reach  extend  over  a  distance  of  about  20  miles.  Tlioy 
consist  of  bank  revetments  for  the  protection  of  caving  banks  and  of 
dikes  and  spurs  designed  to  close  side  channel  and  to  contract  the  water- 
way where  the  width  of  it  is  excessive.  They  are  all  intended  to  coop- 
erate in  confining  and  directing  the  channel  throughout  the  limits  of 
the  reach.  The  principal  works  in  the  reach  are  the  following,  begin- 
ning at  the  upstream  end : 

Daniels  Point  revetment. — This  was  constructed  in  1889  and  1800,  and 
covers  about  1  mile  of  bank  at  the  foot  of  a  caving  bend.  Its  object  is 
to  maintain  a  fixed  direction  of  approach  at  the  head  of  the  reach.  It 
is  in  a  very  exposed  position  and  is  liable  to  attack  by  the  caving  of 
the  bank  at  the  upstream  end  and  by  scour  at  the  outer  edge  of  the 
mattress.  Mattress  has  been  destroyed  from  both  cause?.  A  small 
break  near  the  upstream  end  was  repaired  in  1891,  and  extensive  repairs 
along  the  whole  length  of  the  revetment  were  required  in  1892.  A 
careful  examination  after  the  flood  of  1893  showed  that  the  subaqueous 
mattress  had  settled  at  a  number  of  points  and  that  the  shore  mats  had 
sustained  considerable  damage.    As  the  work  has  been  so  far  held  with 
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diflficulty,  and  as  tbe  subaqueous  mattress  bad  less  width  than  later 
experience  has  shown  to  be  necessary  in  exposed  situations,  a  thorough 
repair  of  the  revetment  after  the  1893  tiood  would  have  rei^uired  the. 
construction  of  new  and  wider  mattresses  and  an  almost  complete 
regrading  and  repaving  of  the  upper  bank.  The  cost  of  these  repairs 
would  have  been  greater  than  lor  an  original  revetment  of  the  same 
length  on  account  ot  the  irregular  shapes  which  the  breaks  had  given 
to  the  bank  line.  For  this  reason  no  repairs  were  made  during  the 
<oas(m,  it  being  deemed  most  advantageous  and  economical  to  allc^w 
I  he  revetment  to  yield  to  the  attacks  upon  it  and  to  restore  it  by  n<i.v 
work  after  the  original  revetment  had  all  been  destroyed  and  the  bai'k 
line  had  again  assumed  a  uniform  shape.  At  a  recent  ins])ection  the 
work  appears  not  to  have  suffered  much  damage  by  the  moderate  stag  s 
of  the  past  high-water  season. 

Ashport  Bend  revetment, — The  work  was  commenced  in  1801  at  the 
upper  limit  of  caving,  and  3,250  linear  feet  was  built  that  year.  Its 
extension  down  the  stream  was  actively  pushed  during  the  season  of 
1892,  and  8,500  additional  feet  of  bank  covered  before  the  season  was 
closed  by  high  water  in  February,  1893.  The  lower  end  was  in  iv.i 
exposed  situation,  and  during  the  flood  of  1893  was  undermined  for  a 
distance  of  1,400  feet  by  a  deepening  of  the  river  bed  at  the  end  of  the 
mattress.  This  deepening  amounted  to  an  average  of  32  feet,  with  a 
maximum  of  50  feet,  giving  depths  exceeding  100  feet  below  low  water. 
In  settling,  the  mat  separated  from  the  shore  paving  and  the  latter  was 
also  destroyed.  During  the  past  season  the  revetment  so  undermined 
was  restored  by  new  mattresses  of  greater  width,  and  3,980  additional 
feet  of  bank  wasT covered  before  the  end  of  the  season  in  January,  1894. 
This  leaves  only  about  1,340  feet  to  complete  the  original  project.  The 
mattresses  used  during  the  season  were  of  the  fascine  type,  and  all  were 
300  feet  wide. 

Gold  Ihtst  dikes^  dikes  in  chutes  of  Elmot  and  Island  30,  Gold  Dnst 
Dam, — The  closure  of  the  chute  behind  Elmot  Island  was  inc^luded  in  the 
eailiest  project  of  the  commission  for  the  improvement  of  Plum  Point 
Keach.  The  first  effort  was  the  construction  of  the  Gold  Dust  dikes, 
commenced  in  1882  at  the  head  of  the  chute.  These  dikes  caused 
heavy  deposits,  but  did  not  completely  close  it.  To  aid  in  increasing 
the  deposits  still  further  two  cross  pile  dikes  were  constructed  in  1889 
and  1890  across  the  chutes  of  Elmot  and  Island  30,  through  which 
Gold  Dust  Chute  returns  its  flow  to  thfe  main  river.  These  dikes  were 
raised  to  extreme  high-water  level.  I^oth  were  broken  through  in  1890 
by  accnmulated  drift  and  were  repaired  the  same  year.  Both  were 
agaiii  breached  in  1891  and  about  one-half  of  each  dike  was  lost.  No 
rei)airs  have  since  been  made,  but  even  in  their  broken  condition  the 
dikes  have  materially  checked  the  current  and  have  caused  new  depos- 
its above  and  below  them.  To  hasten  the  filling  of  the  chute  and  to 
raise  the  deposits  to  a  higher  level  than  the  i)ile  dikes  themselves 
seemed  able  to  ett'ect,  the  commission,  in  1892,  directed  the  construc- 
tion of  a  solid  dam  of  brush  and  stone  16  feet  high  above  low  water 
across  the  main  chute  behind  Elmot  Island  and  at  its  narrowest 
point.  The  stone  required  was  stored  on  the  banks  during  the  high 
water  of  1892  and  the  dam  was  constructed  in  the  fall  of  1893.  As 
completed  it  consists  of  a  sill  mattress  50  feet  wide  and  2h  feet  thick, 
extending  fnmi  bank  to  bank,  and  on  top  of  this  of  enough  layers 
of  mattresses  of  like  width  and  thickness  to  bring  the  dam  to  the 
required  level.  The  mattresses  in  each  layer  are  placed  S  feet  far- 
ther ui)stream  than  those  in   the  next  lower  layer.     Below  the  sill 
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stitationality  of  tlie  levee-board  act  could  be  established.  This  board 
is  negotiating  for  a  cansiderable  loan,  and  if  successful  will  do  a  large 
amount  of  w  ork  the  coming  season. 

Under  the  allotment  of  $88,000  for  the  fiscal  year  ending  June  30, 
1894,  the  Government  has  constructed  during  the  year  over  i  miles  of 
levee  in  the  vicinity  of  Bear  Bayou  (153  E.).  The  allotment  for  the 
fiscal  year  ending  June  30, 1895,  has  been  placed  under  contract,  and 
will  be  expended  ia  extending  still  farther  northward  the  levee  con- 
structed the  past  season.  The  work  done  by  the  Government  and  the 
local  districts  during  the  year  amounted  together  to  1,148,000  cubic 
yards. 

SunyeySy  gauges j  and  ohservations, — The  surveys  include  the  usual 
hydrographic  survey  of  Plum  Point  Eeacli  at  low  water,  and  special 
examinations  of  the  revetments  at  !New  Madrid,  Mo.,  Daniels  Point, 
A8hi)ort  Bend, Osceola  Bar,andBullerton  Bar;  also  observations,  when 
practicable,  of  the  shoal  crossings  in  Plum  Point  Eeach.  For  details 
of  the  operations  in  the  first  district  see  report  of  Oapt.  S.  W.  Eoessler, 
hereto  api)ended.     (Api)endix  2.) 

SECOND   DISTRICT   (FOOT  OF   ISLAND   NO.  40  TO  MOUTH  OF   WHITE 

BIVEB,  189  MILES). 

Revetment  Hopefield  Bend,  225  miles  below  Cairo. — The  revetment  of 
this  bend  is  intended  to  cooperate  with  the  local  work  along  the  front 
of  Memphis.  It  was  commenced  in  1882,  and,  except  when  revetment 
work  was  interdicted  by  Congress,  was  continuously  prosecuted  to  its 
completion  in  1889.  Its  length  is  over  3  miles.  The.  upstream  third  is 
at  present  protected  by  a  sand  bar,  and  though  the  shore  mattresses 
here  have  been  injured  and  the  mattresses  below  low  water  have  less 
strength  and  width  than  later  experience  has  shown  to  be  necessary, 
no  repairs  have  been  made,  and  none  will  be  needed  as  long  as  the  bar 
remains.  The  lower  2  miles  of  the  revetment  have  been  subject  to  the 
attack  of  a  very  rapid  current,  and  such  injuries  have  been  caused  and 
such  repairs  made  as  have  been  described  in  previous  reports.  The 
repairs  made  up  to  the  date  of  the  last  annual  report  included  a  com 
plete  renewal  of  the  lower  2  miles  of  revetment  except  two  pieces,  one 
2,000  feet  and  the  other  500  feet  long,  near  the  downstream  end.  Both 
pieces  were  breached  by  the  water  of  1893,  and  were  repaired  last  fall 
by  new  work  with  mattresses  of  the  fascine  type  310  feet  wide.  The 
work  of  the  season  included  also  an  extension  of  the  revetment  500  feet 
farther  downstream,  to  cover  the  lower  side  of  Hopefield  Point,  wliicli 
had  shown  a  tendency  to  cave.  The  present  condition  of  the  work  is 
good. 

Memphis  Harbor ,  230  miles  beloto  Cairo. — A  full  description  of  the 
sand  bar  which  obstructs  a  portion  of  the  public  landing  is  given  in 
previous  reports.  In  its  present  development  it  covers  over  a  mile  of 
the  city  front  below  the  mouth  of  the  Wolf  Eiver  and  obstructs  tiie 
landing  at  the  elevator  and  about  two-thirds  of  the  paved  levee.  A 
farther  growth  of  the  bar  down  the  levee  may  be  anticipated,  but  with- 
out much  increase  in  width.  The  boats  seeking  this  port  at  the  next 
low  water  will  probably  not  all  be  able  to  efl'ect  a  landing,  as  they  have 
done  heretofore,  close  up  against  the  pavement.  The  evident  solution 
of  the  diflficulty  for  this  year,  and  for  several  years  to  come,  will  be  to 
use  the  requisite  number  of  wharf  boats,  whicifi,  as  the  bar  is  now,  can 
be  easily  connected  with  the  paved  levee  by  landing  stages  of  bridges. 
Then,  at  some  future  time,  when  the  bar  has  expanded  to  its  full  length 
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and  width,  the  wharf  boats  can  be  again  dispensed  with  by  extending 
the  paving  of  the  levee  out  to  the  edge  of  the  bar. 

The  river  frontage  of  the  city  extends  from  the  mouth  of  Wolf  River 
to  ihe  Kansas  City  and  Memphis  Eailroad  bridge,  and  is  13,300  feet 
in  length.  Of  this,  9,500  feet  of  bank  has  been  protected  from  caving 
as  follows :  From  the  mouth  of  Wolf  River  to  the  foot  of  Beal  street  it 
is  protected  by  a  continuous  revetment,  which  was  commenced  in  1878 
and  completed  in  1887 ;  for  a  distance  of  2,100  feet  below  Beal  street  it 
is  protected  by  the  citizens'  dikes,  constructed  in  1886  and  1887,  and 
for  a  distance  of  1,000  feet  above  the  bridge  it  is  protected  by  a  con- 
tinuous revetment,  constructed  by  the  bridge-company  as  a  protection 
of  its  shore,  pier,  and  abutment. 

The  only  part  of  the  city  frontage  remaining  unprotect^ed  is  that 
included  between  the  citizens'  dikes  and  the  bridge  revetment,  and  is 
3,800  feet  long.  The  caving  of  this  bank,  formerly  slow,  has  become 
more  active  during  the  past  year.  The  commission  in  its  last  annual 
report  included  an  estimate  of  $100,000  to  complete  the  protection  of 
the  city  front. 

Nonconnah  Rocky  263  miles  helotc  Cairo, — Contract  was  made  during 
the  last  fiscal  year  for  the  removal  of  this  obstruction  to  the  channel 
on  the  left  of  Presidents  Island.  Work  was  commenced  at  low  water 
in  September  and  continued  through  October  and  a  part  of  November. 
The  work  presented  difiiculties  not  anticipated  by  the  contractor,  and 
but  little  progress  was  made.  Only  335  cubic  yards  of  the  rock  have 
been  removed,  and  its  height  has  been  reduced  only  3.J  feet.  The  work 
will  be  continued  at  next  low  water. 

Helena  Harbor^  306  miles  beloic  Cairo. — This  work  remains  in  the 
condition  described  in  the  last  annual  report  of  the  Commission.  It 
consists  of  a  continuous  revetment  600  feet  long  and  five  spur  dikes, 
constructed  in  1889  and  1890  to  protect  3,000  feet  of  caving  bank  in 
front  of  the  town.  The  lower  end  of  the  work  is  still  incomplete,  but 
the  objects  sought  seem  fairly  accomplished,  and  no  further  work  is 
n  contemplation  at  present. 

LEVEES. 

In  the  second  engineer  district  are  included  the  lower  part  of  the  St. 
Francis  Basin,  to  which  allusion  has  been  made  in  the  report  of  the 
first  district,  also  the  Upper  Yazoo  levee  district  on  the  left  bank,  and 
upper  and  lower  White  River  levee  districts  on  the  right  bank. 

Work  has  been  done  during  the  year  upon  both  fronts  under  con- 
tracts in  force  at  the  date  of  last  annual  report. 

Upper  Yazoo  hr^ee  district ^  J214  to  365  miles  hdow  Cairo, — This  district 
has  a  river  frontage  of  120  miles,  and  contains  110  miles  of  levee.  The 
levees  are  in  a  higher  state  of  efficiency  than  in  most  other  })artsof  the 
system.  They  have  generally  grades  3  or  4  feet  above  the  highest 
recorded  water,  full  crown  and  section,  and  banquettes  where  the  height 
makes  desirable.  All  the  contracts  in  force  at  the  date  of  last  annual 
report  have  been  completed. 

They  include  the  enlargement  and  raising  of  10  miles  of  the  existing 
levee  and  the  construction  of  a  new  loop  3,000  feet  long  where  the  old 
levee  was  threatened  by  a  caving  bank.  The  work  done  in  the  past 
season  by  the  Government  was  521,800  cubic  yards  and  by  the  local 
authorities  209,106  cubic  yards. 

Under  the  provisions  of  the  river  and  harbor  act  of  July  13, 1892,  the 
allotment  of  $100,000  for  this  district  for  the  fiscal  year  ending  June 
30,  1895,  less  10  i)er  cent,  has  been  i)ut  under  contract  and  will  be 
exi)ended  in  enlarging  the  existing  levees  from  Austin,  Miss.  (289  L*), 
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stitutionality  of  the  levee-board  act  could  be  established.  This  board 
is  negotiatiijg  for  a  considerable  loan,  and  if  successful  will  do  a  large 
amount  of  work  the  coming  season. 

Under  the  allotment  of  $88,000  for  the  fiscal  year  ending  June  30, 
1894,  the  Government  1ms  constructed  during  the  year  over  4  miles  of 
levee  in  the  vicinity  of  Bear  Bayou  (153  E.).  The  allotment  for  the 
fiscal  year  ending  June  30,  1895,  has  been  placed  under  contract,  and 
will  be  expended  in  extending  still  farther  northward  the  levee  con- 
structed the  past  season.  The  work  done  by  the  Government  and  the 
local  districts  during  the  year  amounted  together  to  1,148,000  cubic 
yards, 

Suri^eySj  gauges^  and  observations. — The  surveys  include  the  usual 
hydrographic  survey  of  Plum  Point  Reach  at  low  water,  and  special 
examinations  of  the  revetments  at  !New  Madrid,  Mo.,  Daniels  Point, 
Ashport  Bend, Osceola  Bar, and  Bullerton  Bar;  also  observations,  when 
practicable,  of  the  shoal  crossings  in  Plum  Point  Reach.  For  details 
of  the  oi>erations  in  the  first  district  see  rei)ort  of  Oapt.  S.  W.  Roessler, 
hereto  appended.     (Api)endix  2.) 

SECOND   DISTRICT   (FOOT  OF   ISLAND   NO.  40  TO  MOUTH  OF  WHITE 

BIVEB,  180  MILES). 

Revetment  Hopefield  Bend,  225  miles  beloiv  Cairo, — The  revetment  of 
this  bend  is  intended  to  cooperate  with  the  local  work  along  the  front 
of  Memphis.  It  was  commenced  in  1882,  and,  except  wlien  revetment 
work  was  interdicted  by  Congress,  was  continuously  prosecuted  to  its 
completion  in  1889.  Its  length  is  over  3  miles.  The  upstream  third  is 
at  present  protected  by  a  sand  bar,  and  though  the  shore  mattresses 
here  have  been  injured  and  the  mattresses  below  low  water  have  less 
strength  and  width  than  later  experience  has  shown  to  be  necessary, 
no  repairs  have  been  made,  and  none  will  be  needed  as  long  as  the  bar 
remains.  The  lower  2  miles  of  the  revetment  have  been  subject  to  the 
attack  of  a  very  rapid  current,  and  such  injuries  have  been  caused  and 
such  repairs  made  as  have  been  described  in  previous  reports.  The 
repairs  made  up  to  the  date  of  the  last  annual  report  included  a  com- 
plete renewal  of  the  lower  2  miles  of  revetment  except  two  pieces,  one 
2,000  feet  and  the  other  500  feet  long,  near  the  downstream  end.  ik)th 
pieces  were  breached  by  the  water  of  1893,  and  were  repaired  last  fall 
by  new  work  with  mattresses  of  the  fascine  type  310  feet  wide.  The 
work  of  the  season  included  also  an  extension  of  the  revetment  500  feet 
farther  downstream,  to  cover  the  lower  side  of  Hopefield  Point,  which 
bad  shown  a  tendency  to  cave.  The  present  condition  of  the  work  is 
good. 

Memphis  Harbor,  230  miles  heloto  Cairo. — A  full  description  of  the 
sand  bar  which  obstructs  a  portion  of  the  public  landing  is  given  in 
previous  reports.  In  its  present  development  it  covers  over  a  mile  of 
the  city  front  below  the  mouth  of  the  Wolf  Eiver  and  obstructs  tiie 
landing  at  the  elevator  and  about  two-thirds  of  the  paved  levee.  A 
farther  growth  of  the  bar  down  the  levee  may  be  anticipated,  but  with- 
out much  increase  in  width.  The  boats  seeking  this  port  at  the  next 
low  water  will  probably  not  all  be  able  to  eft'ect  a  landing,  as  they  have 
done  heretofore,  close  up  against  the  pavement.  The  evident  solution 
of  the  diflficulty  for  this  year,  and  for  several  years  to  come,  will  be  to 
use  the  requisite  number  of  wharf  boats,  which,  as  the  bar  is  now,  can 
be  easily  connected  with  the  paved  levee  by  landing  stages  of  bridges. 
TbeO;  at  some  future  time,  when  the  bar  has  expanded  to  its  full  length 
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and  width,  the  wharf  boats  can  be  again  dispensed  with  by  extending 
the  paving  of  the  levee  out  to  the  edge  of  the  bar. 

The  river  frontage  of  the  city  extends  from  the  mouth  of  Wolf  River 
to  ihe  Kansas  City  and  Memphis  Railroad  bridge,  and  is  13,300  feet 
in  length.  Of  this,  9,500  feet  of  bank  has  been  protected  from  caving 
as  follows :  From  the  mouth  of  Wolf  River  to  the  foot  of  Beal  street  it 
is  protected  by  a  continuous  revetment,  which  was  commenced  in  1878 
and  completed  in  1887 ;  for  a  distance  of  2,100  feet  below  Beal  street  it 
is  i)rotected  by  the  citizens'  dikes,  constructed  in  1886  and  1887,  and 
for  a  distance  of  1,000  feet  above  the  bridge  it  is  protected  by  a  con- 
tinuous revetment,  constructed  by  the  bridge-company  as  a  protection 
of  its  shore,  pier,  and  abutment. 

The  only  part  of  the  city  frontage  remaining  unprotected  is  that 
included  between  the  citizens'  dikes  and  the  bridge  revetment,  and  is 
3,800  feet  long.  The  caving  of  this  bank,  formerly  slow,  has  become 
more  active  during  the  past  year.  The  commission  in  its  last  annual 
report  included  an  estimate  of  $100,000  to  complete  the  protection  of 
the  city  front. 

Koneonnah  Rockj  263  miles  helotc  Cairo. — Contract  was  made  during 
the  last  fiscal  year  for  the  removal  of  this  obstruction  to  the  channel 
on  the  left  of  Presidents  Island.  Work  was  commenced  at  low  water 
in  September  and  continued  through  October  and  a  part  of  November. 
The  work  presented  difiiculties  not  anticipated  by  the  contractor,  and 
but  little  progress  was  made.  Only  335  cubic  yards  of  the  rock  have 
been  removed,  and  its  height  has  been  reduced  only  3  J  feet.  The  work 
will  be  continued  at  next  low  water. 

Helena  Harbor^  306  miles  below  Cairo. — This  work  remains  in  the 
condition  described  in  the  last  annual  report  of  the  Commission.  It 
consists  of  a  continuons  revetment  600  feet  long  and  five  spur  dikes, 
constructed  in  1889  and  1890  to  protect  3,000  feet  of  caving  bank  in 
front  of  the  town.  The  lower  end  of  the  work  is  still  incomplete,  but 
the  objects  sought  seem  fairly  accomplished,  and  no  further  work  is 
n  contemplation  at  present. 

LEVEES. 

In  the  second  engineer  district  are  included  the  lower  part  of  the  St. 
Francis  Basin,  to  which  allusion  has  been  made  in  the  report  of  the 
first  district,  also  the  Upper  Yazoo  levee  district  on  the  left  bank,  and 
upper  and  lower  White  River  levee  districts  on  the  right  bank. 

Work  has  been  done  during  the  year  upon  both  fronts  under  con- 
tracts in  force  at  the  date  of  last  annual  report. 

Upper  Yazoo  levee  district,  244  to  365  miles  bdow  Cairo. — This  district 
has  a  river  frontage  of  120  miles,  and  contains  110  miles  of  levee.  The 
levees  are  in  a  higher  state  of  efficiency  than  in  most  other  parts  of  the 
system.  They  have  generally  grades  3  or  4  feet  above  the  highest 
recorded  water,  full  crown  and  section,  and  banquettes  whore  the  height 
makes  desirable.  All  the  contracts  in  force  at  the  date  of  last  annual 
report  have  been  completed. 

They  include  the  enlargement  and  raising  of  10  miles  of  the  existing 
levee  and  the  construction  of  a  new  loop  3,000  feet  long  where  the  old 
levee  was  threatened  by  a  caving  bank.  The  work  done  in  the  past 
season  by  the  Government  was  521,800  cubic  yards  and  by  the  local 
authorities  209, KMi  cubic  yards. 

Under  the  provisions  of  the  river  and  harbor  act  of  July  13, 1892,  the 
allotment  of  $100,000  for  this  district  for  the  fiscal  year  ending  June 
30,  1895,  less  10  per  cent,  has  been  put  under  contract  and  will  be 
expended  in  enlarging  the  existing  levees  from  Austin,  Miss.  (289  L.), 
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northward  over  a  distance  by  levee  of  20  miles.  The  grade  here  has 
been  fixed  at  5  feet  above  the  highest  recorded  water  to  provide  against 
the  increased  height  of  water  that  will  be  felt  in  this  vicinity  when  the 
levees  in  the  St.  Francis  Basin  are  completed. 

Upper  ^Vhite  River  levee  district  {306  to  340  miles  below  Cairo), — The 
existing  levee  begins  at  the  foot  of  Crowleys  Ridge,  at  Helena,  Ark, 
(300  li.)j  and  at  the  date  of  the  last  annual  report  had  been  extended 
to  Yellow  Banks  Bayou,  a  distance  by  levee  of  22  miles.  During  the 
past  season  the  levee  has  been  extended  southward  0,500  feet  by  a  new 
levee,  and  the  existing  levee  for  a  distance  of  8,045  feet  above  the  bayou 
has  been  raised  and  enlarged.  The  levees  constructed  the  past  year 
have  been  raised  to  a  grade  3J  feet  above  the  highest  recorded  water, 
which  in  this  locality  was  that  of  1890,  and  were  made  5  feet  wide  on 
top,  with  side  slopes  of  1  in  3. 

For  the  projected  work  of  the  coining  season  the  section  will  be  the 
same,  but  the  grade  will  be  raised  to  4  feet  above  the  1890  water.  The 
work  of  the  past  year  was  269,100  cubic  yards.  None  was  done  by  the 
local  authorities. 

The  allotment  of  $53,000  for  the  fiscal  year  ending  June  30, 1895,  has 
been  put  uiuler  contract  and  will  be  expended  in  extending  the  levee 
farther  southward  a  distance  of  about  4  miles. 

Loicer  White  River  levee  district^  340  to  385  miles  heloic  Cairo, — At 
the  date  of  last  annual  report  the  levee  in  this  district  had  been 
developed  to  a  length  of  21.5  miles  and  had  been  extended  northward 
to  a  point  opposite  the  head  of  island  No.  58  (362  R.).  During  the  past 
season  tl:c  levee  has  been  extended  20,000  feet,  or  nearly  4  miles,  farther 
northward  to  a  point  opposite  Ofiuts  Landing  (346  R.),  and  7,200  feet 
of  existing  levee  near  Laconia  Bar  has  been  raised  and  enlarged.  No 
woik  has  been  done  by  the  local  authorities  except  on  the  private  levee 
of  the  circle.  That  of  the  Government  wsis  430,173  cubic  yards,  of 
which  49,198  was  enlargement  and  380,975  new  levee. 

The  allotment  of  $75,000  for  the  year  ending  June  30, 1895,  less  10 
per  cent,  has  been  put  under  contract  and  will  be  expended  in  enlarg- 
ing the  Big  Henrico  levee  near  Henrico  Landing  (383  R.)  to  the  extent 
of  50,000  cubic  yards,  and  in  extending  the  upi)er  end  of  the  system 
16,7CmO  feet  farther  northward. 

The  projected  work  for  the  coming  season  in  the  two  White  River 
districts  will  reduce  the  gap  between  the  two  levee  systems  to  a  length 
of  9g  miles. 

Surveys  J  f/auf/e^j  and  observations, — The  surveys  of  the  year  in  this 
district  include  a  special  examination  by  soundings  of  the  revetment 
at  Hopefield  Bend,  a  survey  of  Nonconnah  Rock,  a  hydrographic  sur- 
vey of  the  river  from  Old  Town,  Ark.,  to  Knowltons,  Ark.,  a  distance 
of  40  miles,  and  a  survey  of  location  for  a  levee  to  connect  the  levee  sys- 
tems of  the  upper  and  lower  White  River  levee  districts.  All  the  cross 
ings  and  shoal  places  within  the  limits  of  the  first  and  second  districts 
were  located  and  sounded  by  the  survey  party  in  September,  1893. 

For  details  of  the  operations  in  the  second  district,  see  report  of 
Capt.  S.  W.  Roessler,  hereto  appended.    (Appendix  2.) 

THIRD    DISTRICT    (MOUTH    OF    AVHITE   RIVER    TO    WARRENTON,   MISS., 

^  220   MILES). 

Lalce  Bolivar  front,  417  miles  below  Cairo. — This  work,  consisting  of 
4,250  linear  feet  of  revetment,  intended  to  protect  the  lake  Bolivar  levee 
and  its  site,  was  constructed  in  1889.     It  has  accomplished  the  i>urpose 
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for  which  it  was  built.  Daring  the  x>ast  season  it  h^  been  repaired  by 
constructing  at  the  lower  end  of  the  work  a  subaqueous  mat  685  feet 
in  length  at  a  locality  where  the  river  currents  had  undermined  the 
outer  edge  of  the  revetment  previously  constructed.  Minor  repairs 
were  also  made  to  the  upper  bank  revetment,  239  cubic  yards  of  stone 
being  expended  for  the  purpose. 

Ashbrook  ntch,  416  miles  below  Cairo, — As  explained  in  the  last 
annual  report,  the  protection  of  the  upstream  side  of  this  neck  had 
become  necessary  in  order  to  prevent  a  cut-off.  The  work  was  begun 
m  1890.  Eight  thousand  nine  hundred  linear  feet  of  revetment  were 
constructed.  During  the  past  season  972  cubic  yards  of  stone  have 
been  added  to  the  upper  bank  revetment  at  localities  at  which  insuffi- 
cient stone  had  been  placed  during  its  construction.  A  small  extension 
at  the  upstream  end  is  proposed'  during  the»coming  year. 

Oreenville  Harbor,  478  miles  below  Cairo, — The  object  of  this  improve- 
ment is  the  protection  from  caving  of  the  bank  in  front  of  the  city, 
of  Greenville.  In  1887,  1888,  and  1889  there  was  built  along  the  city 
front  a  system  of  spur  dikes  which  afforded  immediate  relief,  but  it  was 
soon  apparent  that  the  caving  in  the  bend  above  was  so  rapid  that  to 
preserve  the  existing  work  it  was  necessary  to  revet  the  bend  to  a 
point  where  the  caving  was  not  active.  This  work  was  commenced  in 
1891  and  continued  during  the  next  season^  11,060  feet  of  bank  revet- 
ment being  constructed. 

During  the  past  fiscal  year  minor  repairs  have  been  made  to  the 
upper  bank  revetment  where  it  had  been  damaged  by  excessive  rains. 
During  a  recent  rise  in  the  river  the  upper  dike  at  Greenville  has  been 
severely  damaged. 

The  continuous  revetment  immediately  above  has  also  settled,  the 
suba<iueous  mat  separating  from  the  upper  bank  revetment.  This 
action  api)ears  to  be  extending  upstream. 

Repairs  will  be  made  at  this  locality  during  low  water.  The  revet- 
ment will  also  be  extended  upstream  as  far  as  the  funds  appropriated 
will  admit. 

Lake  Providence  Reach,  517  to  552  miles  below  Cairo, — A  description 
of  the  earlier  works  in  this  reach  will  be  found  in  the  annual  reports 
for  1891  and  previous  years.  The  existing  project,  adopted  in  1889, 
contemplates  the  revetment  of  caving  banks,  commencing  at  Louisiana 
Bend,  the  head  of  the  reach.  Work'was  continued  in  this  bend  in  1891 
and  1892  and  3^^  miles  of  the  bank  revetted. 

During  the  past  year  work'has  been  confined  to  repairs  to  existing 
work.  Five  brush  and  stone  dikes  were  constructed  in  the  rear  of  the 
revetment  across  the  mouth  of  Old  River  and  the  two  built  last  season 
extended  to  prevent  the  undermining  of  the  work  by  the  flow  into  and 
out  of  Old  liiver  during  floods.  The  ui>per  bank  revetment  below  Old 
River  was  repaired  where  it  had  been  damaged  by  a  settlement  of  the 
unstable  material  on  whicli  the  riprap  had  been  laid  and  stone  added 
to  the  mat  constructed  at  the  close  of  last  season's  work,  which  was 
sunk  at  a  high  stage  of  the  river  when  a  proper  disposition  of  the  stone 
could  not  be  made. 

Ddta  Point  and  Viclsburg  Harbor,  599  miles  beloic  Cairo, — The  hold- 
ing of  Delta  Point,  opposite  Vicksburg,  has  been  an  essential  condition 
of  all  projects  for  the  improvement  of  Vicksburg  IlaTbor.  Any  further 
recession  of  this  point  would  materially  increase  the  cost  and  difficulty 
of  any  plan  for  the  improvement  of  the  harbor. 

The  Delta  Point  revetment,  covering  10,700  linear  feet  of  bank,  was 
constructed  between  1878  and  1884.     It  has  required  no  repairs  for 
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several  years,  but  its  permaneuce  has  been  threatened  by  a  cousidera- 
bJe  scour  along  its  outer  edge.  To  prevent  this  undermining  action 
1,000  feet  of  mat,  300  feet  wide,  has  been  sunk  at  the  upper  end  of  the 
work  during  the  past  season.  The  revetment  above  low  water,  which 
was  originally  of  brush  weighted  down  with  stone,  has  been  repla(*.ed 
by  a  riijrap  of  10  inches  of  stone  wherever  the  brush  has  rotted  out  and 
the  bank  become  exposed  to  river  currents. 

The  plan  of  the  Commission  for  the  improvement  of  Vicksburg  Har- 
bor consisted  in  dredging  a  canal  from  the  main  channel  of  the  river  at 
Kleinston  to  the  east  end  of  Geutennial  Lake,  and  a  turning  basin  in 
front  of  tlie  city,  which  were  to  be  of  navigable  width  and  depth  at  the 
lowest  stages  of  the  river.  To  prevent  the  inflow  of  silt-bearing  cur- 
rents during  higher  stages  the  canal  and  basin  were  to  be  inclosed  by 
a  dam  constructed  from  the  material  dredged.  Work  on  this  project 
was  begun  in  1887  and  continued  as  appropriations  became  available 
to  the  close  of  the  last  fiscal  year. 

The  river  and  harbor  bill  of  July  13,  1892,  adopted  another  plan  for 
the  improvement  of  Vicksburg  Harbor  and  made  an  appropriation  for 
its  execution.  This  project  contemplates  the  diversion  of  the  Yazoo 
Biver  into  Centennial  Lake  and  along  the  city  front.  As  explained  in 
the  last  annual  report  this  project  is  incompatible  with  the  one  adopted 
by  the  Commission,  and  upon  the  completion  of  the  contract  then  exist- 
ing dredging  in  Vicksburg  Harbor  was  susi)ended. 

LeveeSyLoirer  Yazoo  district. — This  district  extends  from  the  boundary 
line  between  Bolivar  and  Coahoma  counties,  Miss.,  to  the  mouth  of  the 
Yazoo  River.  With  those  of  the  Upper  Yazoo  district  its  levees  com- 
plete protection  of  the  Yazoo  Basin.  The  length  of  its  levee  line  is 
about  190  miles.  During  the  last  fiscal  year  the  Government  work  has 
consisted  in  raising  and  enlarging  about  27  miles  of  levee  at  the  upper 
end  of  the  district,  the  enlargement  containing  786,042  cubic  yards  of 
material.  The  local  authorities  have  erected  during  the  same  period 
877,128  cubic  yards,  enlarging  17  miles  of  old  levees,  and  constructing 
loops  at  localities  where  the  levee  line  was  threatened  with  destruction 
from  caving  banks. 

LeveeSy  Upper  Tensas  district. — This  district  includes  the  portion  of 
the  Tensas  Basin,  in  the  State  of  Arkansas.  It  extends  from  the 
Arkansas  liiver  to  the  boundary  line  between  the  States  of  Arkansas 
and  Louisiana. 

To  protect  this  region  from  overflow  two  systems  of  levees  are 
required — one  along  the  Arkansas  Eiver,  the  other  along  the  Missis- 
sippi. The  head  of  the  Mississippi  levee  line  is  at  Amos  Bayou,  about 
17  miles  south  of  Arkansas  Eiver,  on  a  ridge  which  in  1882  was  not 
overflowed.  The  length  of  the  Mississippi  line  is  about  84.8  miles. 
The  work  of  the  General  Government  lias  heretofore  been  confined  to 
this  portion  of  the  district.  During  the  past  fiscal  year  an  allotment 
of  $300,000  has  been  expended  in  closing  the  crevasses  which  occurred 
during  the  flood  of  1893  and  replacing  the  weakest  of  the  old  State 
levees  of  standard  section.  The  new  levees  contain  1,433,218  cubic 
yards.  During  the  same  period  329,000  cubic  yards  have  been  jdaced 
in  the  levees  by  local  authorities,  principally  by  the  Tensas  Basin 
levee  district  of  Louisiana,  whose  land  is  subject  to  overflow  from  the 
breaks  in  this  line.  With  the  allotments  for  the  fiscal  years  ending 
June  30, 1896,  and  June  30, 1896,  it  is  anticipated  that  the  levees  on  the 
Mississippi  front  will  be  brought  to  standard  grade  throughout  this 
district. 

The  local  authorities  on  the  Arkansas  Biver  have  not  kex)t  pace  with 
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the  levee  construction  on  the  Mississippi  Kiver.  Numerous  crevasses 
occurred  in  their  levee  line  in  1890, 1892,  and  1893.  For  this  reason^ 
as  well  as  on  account  of  the  increased  flood  heights  in  the  Mississippi 
River  in  recent  years,  large  volumes  of  water  have  flowed  across  the 
Amos  Bayou  ridge,  inundating  the  country  by  flanking  the  levees  on 
the  Mississippi  Kiver.  As  existing  levees  are  brought  to  standard 
grade  it  becomes  of  vital  importance  to  prevent  this  inflow.  During 
the  past  season  the  local  levee  boards,  assisted  by  the  Tensas  Basin 
levee  district  of  Louisiana  and  the  Iron  Mountain  Railroad,  have  closed 
all  crevasses  above  Red  Fork  and  enlarged  existing  levees  so  that  they 
have  been  able  to  resist  this  season  a  flood  which  attained  a  height  of 
24.8  feet  at  Little  Rock. 

It  is  proposed  during  the  fiscal  years  ending  June  30, 1895  and  1896, 
to  continue  the  Arkansas  River  levees  to  a  point  12  miles  below  Red 
Fork,  to  which  they  extended  in  1882.  To  compensate  for  the  rise  in 
the  flood  heights  of  the  Mississippi  during  recent  years  the  Tensas 
Basin  levee  district  has  under  contract  the  extension  of  the  Amos 
Bayou  levee  along  the  Amos  Bayou  ridge  a  distance  of  5  miles. 

Levees^  Middle  Tensas  district. — This  levee  district  is  on  the  right 
bank  of  the  river  and  extends  from  the  Louisiana  State  line  to  a  i)oiQt 
opposite  Warrenton,  10  miles  below  Ylcksburg.  The  length  of  its 
levee  line  is  87  miles. 

During  the  past  fiscal  year  tlie  (Jeneral  Government  has  erected 
673,034  cubic  yards  and  the  State  organizations  1,052,000  cubic  yards. 

Surveys  and  observations. — P^uU  surveys  have  been  made  during  the 
year  of  all  the  works  of  cliannel  improvement  in  this  district  and  also 
of  numy  levee  lines.  Discharge  observations  have  been  taken  at 
Arkansas  City  and  Wilsons  Point. 

For  detail  of  operations  in  the  third  district  see  report  of  Oapt.  0. 
McD.  Townsend,  hereto  appended.     (Ai)pendix  3.) 

FOl'KTU  DISTRICT  (WARRENTON,  MISS.,  TO  HEAD  OF  PASSES,  484  MILES). 

Xatchcz,  Miss.^  and  Vidaliay  La,,  harhorSy  700  miles  beloic  Cairo. — At 
a  point  about  5  miles  north  of  Natchez  the  river  strikes  the  line  of  high 
bluffs  on  the  east  bank  and  then  makes  a  long  bend  to  the  west,  return- 
ing again  to  the  bluffs  about  a  mile  and  a  half  above  Natchez.  It  then 
follows  the  bluffs  past  Natchez  and  for  some  distance  below,  affording 
deej)  water  and  convenient  landing  places  along  the  water  front  of 
Natchez  and  Vidalia,  the  town  opposite.  ]5oth  places  are  railroad  ter- 
minals and  have  important  river  commerce.  Tlie  distance  by  river 
around  the  bend  referred  to  is  about  13  miles.  The  distance  across  the 
neck  is  now  less  than  a  mile  and  is  still  diminishing  by  the  caving  of 
the  bank  above. 

Should  the  river  make  a  cut-off  here  its  length  would  be  shortened 
by  1)  or  10  miles,  and  it  is  apprehended  that  the  corresponding  increase 
in  slope  and  current  in  the  river  would  result  in  rapidly  cutting  away 
on  the  Vidalia  shore  and  a  building  out  on  the  op])osite  side  by  the 
formation  of  a  sand  bank  where  the  Natchez  water  front  now  is. 

To  effectively  prevent  this  some  3  miles  of  bank  revetment  will  be 
required  above  the  neck  to  stop  the  erosion  and  prevent  the  gradual 
narrowing  of  the  neck,  and  a  levee  is  to  be  built  along  the  axis  of  the 
neck  to  prevent  the  overflow  and  erosion  across  the  neck  and  a  sudden 
cutting  through  by  the  river  during  a  flood. 

Since  appropriations  have  been  insuflficieut  to  procure  necessary  plant 
and  materials  for  the  large  amount  of  bank  revetment  required  to  carry 
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out  the  complete  plan,  operations  have  been  confined  to  the  spur  levee. 
The  final  location  and  i)roject  for  this  work  have  been  approved,  but 
construction  has  not  been  begun. 

The  owner  of  the  site  required  for  the  levee  refused  to  allow  the 
..work  to  proceed  without  compensation  for  the  land  and  consequent 
•flamages  claimed,  and  demanded  a  larger  sum  than  was  considered 
reasonable  in  view  of  the  benefit  that  would  result  to  the  property  from 
the  construction  of  the  levee.  Negotiations  with  the  owner  having 
failed,  application  was  made  to  have  the  land  condemned  and  proceed- 
ings for  that  purpose  were  begun  and  are  pending. 

Xew  Orleans  Harbor, — Work  on  this  harbor,  under  the  present  proj- 
ect, was  commenced  in  1883.  By  the  recommendation  of  a  special  board 
of  engineers,  a  complete  survey  of  the  harbor  was  made  in  1878-'79. 
The  proceedings  of  this  board  are  found  in  the  Report  of  Chief  of  Engi- 
neers for  1878,  p.  614. 

In  1881,  a  Board  of  Engineer  Officers  was  convened  by  the  Secretary 
of  War  to  prepare  project  for  New  Orleans  Harbor.  The  report  of  t^is 
Board  is  contained  in  the  Eeport  of  Chief  of  Engineers  for  1882,  p.  1359. 
The  project  therein  i)resented  was  adopted  by  the  Mississippi  River 
Commission,  September  17,  1882,  with  the  recommendation  in  their 
report  of  December,  1882,  that  an  ai)propriation  be  made  and  work 
commenced,  which,  for  the  time,  should  be  confined  to  CarroUton  Bend. 
The  estimate  for  this  part  of  the  work  was  10,000  linear  feet,  at  $28  per 
foot.  All  subsequent  appropriations  have  been  made  for  and  applied 
to  the  continuation  of  work  under  this  project,  with  such  modifications 
as  were  required  by  changing  conditions,  and  are  hereinafter  described. 

This  project  comprised,  as  its  principal  features,  the  prevention  of 
the  destruction  of  the  wharves  by  the  removal  of  the  annual  {iccumula- 
tion  of  sediment  around  and  against  the  piles  on  which  they  are 
supported,  and  also  the  i)rotection  of  the  banks  from  the  erosion  of  the 
current. 

The  first  of  these  two  objects  has  been  undertaken  by  the  city  of  New 
Orleans,  and  accomplished  by  directing,  as  the  river  falls,  powerful 
artificial  currents  against  the  mass  of  deposit  left  by  the  previous  flood. 

The  second  of  these  objects — the  protection  of  the  bank  from  erosion — 
is  of  much  greater  magnitude,  and  of  such  description  as  can  only  be 
advantageously  prosecuted  by  the  General  Government.  Many  parts 
of  the  river  bank  within  the  limits  of  the  harbor  are  subject  to  such 
caving  as  is  generally  characteristic  of  the  shores  of  the  Mississippi 
River.  Wherever  this  action  occurs  it  is  sufficiently  disastrous,  but 
within  the  limits  of  a  harbor,  on  whose  banks  are  collected  the  interests 
of  a  great  city  and  the  appliances  for  a  great  commerce,  the  loss  and 
disaster  which  it  occasions  are  vastly  greater  and  more  far  reaching.  It 
prevents  the  permanent  construction  and  maintenance  of  the  necessary 
facilities  for  receiving  and  delivering  freight;  it  destroys  the  levees 
built  to  protect  the  city  from  inundation;  it  destroys  paved  streets, 
warehouses,  and  manufactories,  and  impairs  all  riparian  values  and 
the  ease  and  safety  of  commerce. 

The  project  adopted  generally  described  the  method  of  bank  revet- 
ment, and  recommended  its  immediate  application  to  such  part  of  the 
harbor  bank  as  was  at  that  time  caving  most  rapidly,  as  far  as  the 
appropriation  would  permit.  Accordingly,  as  above  stated,  work  was 
commenced  in  1883  in  CarroUton  Bend. 

Before  the  completion  of  this  part  of  the  work,  owing  to  limited  and 
irregular  appropriations,  caving  had  encroached  to  such  an  extent  on 
other  important  parts  of  the  harbor  that  it  became  necessary  to  com- 
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meuce  work  at  tlireo  other  points  in  the  harbor,  viz :  Westwego,  GouldB- 
boro,  and  the  front  of  the  Third  Municipal  district. 

All  these  four  detached  parts  of  a  general  plan  are  now  in  good  con- 
dition, and  have  secured  such  j)artial  results  as  to  establish  the  correct- 
ness of  the  proposed  system  for  the  complete  improvement  of  the  har- 
bor. But  as  they  are  in  an  unfinished  condition  there  is  danger  of* 
damage  to  the  ends  of  the  work  from  caving,  and  the  damage  to  the 
harbor  and  the  city  increases  and  extends. 

Rectification  of  the  Red  and  Aichafalaya  rivers, — The  extraordinary 
difficulties  encouutereil  in  dealingwith  this  problem  have  been  described 
in  prior  rei>orts,  but  the  long  delay  which  has  taken  place  in  the  execu- 
tion of  the  work  and  its  present  condition  and  necessities  justify  some 
special  mention  of  the  subject  at  this  time.  The  project  in  course  of 
execution  contemplates: 

1,  The  limitation  of  the  discharge  capacity  of  the  Atehafalaya  by 
sill  dams  near  its  head. 

2.  The  deflection  of  the  low-water  discharge  of  Red  River  through 
upper  Old  River,  north  of  Turnbulls  Island,  and  a  canal  connecting 
ui)per  Old  River  with  the  Mfssissippi  River  near  Carrs  Point — this 
deflection  to  be  accomplished  by  means  of  a  dam  across  Red  River 
between  the  head  of  the  Atchafalaya  and  the  head  of  the  upper  Old 
River.  The  exj^ected  effect  of  this  improvement,  when  completed,  will 
be  to  make  Red  River  a  direct  affluent  of  the  Mississippi  at  ordinary 
and  lower  stages,  and  the  Atchafalaya  an  affluent  of  the  Mississippi  at 
the  same  stages.  The  beds  of  both  upper  and  lower  Old  Rivers  will 
thus  be  subjected  to  the  scouring  effect  of  currents  flowing  constantly 
in  one  direction,  and  at  times  with  a  considerable  velocity,  in  the  place 
of  the  alternating  and  frequently  very  feeble  currents  now  flowing 
through  lower  Old  River. 

Tavo  of  the  projected  sill  dams  across  the  head  of  the  Atchafalaya 
were  built  in  1888  and  1889.  They  have  been  Avell  maintained  and  haVQ 
produced  the  eifect  expected  from  them.  It  was  contemplated  origi- 
nally to  build  as  many  as  six  such  dams  across  the  Atchafalaya,  if  neces- 
sary, to  securely  restrict  its  discharge  to  a  volume  equal  to  the  estimated 
high-water  dischiirge  of  Red  River,  but  no  necessity  has  appeared  so 
far  for  more  than  the  two  which  are  in  i)lace. 

The  dam  across  Red  River  to  deflect  its  flow  through  upp^  Old 
River  was  begun  during  the  season  of  1888-'89,  and  carried  during  that 
season  and  the  following  to  a  point  about  3  feet  above  low  water,  which 
was  as  high  as  it  was  thought  practicable  to  go  with  that  part  of  the 
plan  in  advance  of  the  opening  of  a  channel  above  Turnbulls  Island. 
Early  in  December,  1890,  dredging  was  begun  in  upper  Old  River,  and 
continued  until  it  was  stopi)ed  by  high  water  in  February  following. 
As  soon  as  the  water  fell  sutliciently  the  work  was  resumed,  and  it  was 
continuctd  until  results  demonstrated  that  it  was  impossible  of  perform- 
ance with  the  dredging  apparatus  at  the  command  of  the  Commission. 

This  difli(Milty  arises  from  the  pexruliar  character  of  the  material  found 
in  the  bed  of  upper  Old  River.  It  is  a  soft  deposit  of  extremely  fine 
comi>osition,  and  under  the  action  of  a  dredge  dissolves  and  forms  a 
semifluid  mixture  which  requires  for  its  suc<;essful  handling  machinery 
specially  adapted  to  the  work,  especially  in  situations  where  the  dredged 
material  is  to  be  deposited  upon  the  land  adjacent.  It  was  expected 
that  the  dredging  of  upper  Old  River  would  be  difficult,  but  was  not 
anticipated  that  the  apparatus  which  had  operated  with  fair  success 
in  lower  Old  River  would  prove  so  totally  unavailable  in  the  channel 
above  the  island.    The  thorough  trial  made,  however,  demonstrated 
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tbe  fact  that  nothing  but  a  piimping  dredge  will  do  the  work  with 
eeottomy  and  success. 

The  total  amount  of  material  which  must  be  removed  in  order  to 
make  a  good  channel  from  the  head  of  Turnbulls  Island  to  Carrs  Point 
will  reach  several  million  cubic  yards.  But  it  is  expected  to  remove 
only  enough  of  this  by  dredging  to  open  a  comparatively  small  cliau 
nel  between  the  points  named,  and  to  rely  upon  the  scouring  power  of 
the  water  turned  into  that  channel  by  the  deflecting  dam  across  Eed 
River  to  accomplish  the  remaining  and  principal  part  of  the  Avoik. 

In  the  spring  of  1892  the  owners  and  officers  of  the  boats  engaged 
in  trade  upon  the  Atchafalaya,  Red,  and  Ouachita  rivers  offered,  Avith 
substantial  unanimity,  to  submit  to  whatever  interruption  of  commerce 
might  ensue  if  the  commission  would  make  an  effort  to  open  the  chan- 
nel through  upper  Old  River  by  scour  alone,  to  be  produced  by  raising 
the  deflecting  dam  at  once  to  the  full  height  proposed,  which  is  10  feet 
above  low  water.  But  the  Commission  was  of  the  opinion  that  an 
effort  to  open  the  upper  channel  without  any  aid  by  dredging  w  as 
unlikely  to  succeed,  and  that  it  was  wiser  to  defer  the  attempt  until  a 
dredge  suitable  for  the  work  could  be  obtained. 

With  this  view  steps  were  taken  to  obtain  such  a  dredge,  and  after 
careful  investigation  of  the  subject,  plans  and  specifications  were  pre- 
pared and  contract  let.  The  dredge  was  received  at  Red  River  land- 
ing early  in  November  last,  and  put  at  work  for  purposes  of  trial  before 
acceptance  in  lower  Old  River.  A  number  of  alterations  were  found 
necessary,  and  it  Avas  not  until  the  end  of  January  that  it  was  finally 
accepted  from  the  builders.  It  was  then  taken  to  New  Orleans  and 
laid  up  for  the  winter.  To  attempt  the  opening  of  upper  Old  River 
during  the  season  just  past  was  impossible  both  on  account  of  the  late 
date  at  which  the  dredge  was  ready  for  use  and  the  want  of  funds. 

During  these  years  no  effort  has  been  spared  to  keep  the  channel 
through  lower  Old  River  open  by  all  available  means,  of  which  the 
chief  has  been  persistent  dredging.  During  the  past  season  these 
efforts  were  so  far  successful  that  navigation  was  not  at  any  time 
entirely  interrupted. .  It  is  expected  to  use  the  new  dredge  upon  this 
work  during  the  coming  low- water  season,  and  it  is  hoped  with  more 
effective  results  than  any  heretofore  attained. 

It  will  be  apparent  from  the  foregoing  resume  that  the  time  has  come 
for  the  final  step  in  the  execution  of  the  plan  proposed.  To  take  it 
successfully  requires  that  the  completion  of  the  deflecting  dam  and  the 
opening  of  an  incipient  channel  north  of  Turnbulls  Island  shall  be 
effected  simultaneously,  or  substantially  so.  To  proceed  with  the  work 
without  funds  in  hand  sufficient  to  accomplish  with  certainty  the  com- 
pletion of  the  dam  and  prosecute  the  work  of  dredging  in  the  upper 
channel  with  effect  after  it  is  once  begun,  with  a  surplus  suflieient  to 
do  such  additional  work  as  might  prove  necessary  during  the  following 
low- water  season,  would  be  to  invite  disaster  of  the  most  serious  char- 
acter. With  all  precautions  that  can  be  taken  the  degree  of  success 
which  will  be  attained  in  the  opening  of  the  upper  channel  in  a  single 
season  is  uncertain,  depending  not  only  on  the  effect  of  scour  upon  the 
bed  of  upper  Old  River,  but  upon  the  relative  stages  of  the  Red  and 
Mississippi  during  the  season,  both  of  which  are  irncertain.  If  these 
conditions  should  be  favorable  the  newly-developed  channel  might  have 
depth  sufficient  for  navigation  during  the  following  low-water  season 
with  little  or  no  assistance  by  dredging  or  otherwise,  while  if  the> 
should  be  unfavorable  continuous  and  expensive  work  might  be  neccis 
sary  to  prevent  the  eritire  interruption  of  commerce. 
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It  is  the  jiicTgmeDt  of  the  Commission,  therefore,  that  in  order  to  pro- 
ceed safely  with  the  next  step  in  the  execution  of  the  work  proposed, 
and  for  which  preparations  are  now  complete,  there  ought  to  be  avail- 
able not  less  than  $200,000.  The  balance  unexpended  May  31, 1894, 
was  $41,401 .52.  Of  this  a  considerable  portion  will  x)robably  be  re(iuired 
to  maintain  navigation  through  lower  Old  River  during  the  coming  low- 
water  season. 

LEVEES. 

Under  the  allotments  for  the  several  sublevee  districts  the  work  ol 
repairs  and  renewals  has  been  actively  prosecuted.  The  percentage 
of  the  total  length  of  the  levee  system  in  each  district  which  has  been 
replaced  or  rebuilt  by  the  General  Government  during  the  past  year, 
and  the  total  percentage  to  date,  are  given  in  the  following  table: 

Percentage  of  vxistimj  levee  syslem  huilt  this  year  hy  the  United  States, 

Per  cent. 

Lower  Tensas  loveo  district 5 

Atchafnlaya  loveo  district 8.8 

Lufourcbo  leveo  district 7. 9 

Pontchartrain  leveo  district 18. 6 

Barat.aria  leveo  district 7.3 

Lake  Borgne  leveo  district 6. 4 

Perceiitago  of  total  length  of  existing  leveo  system,  fourth  district,  Missis- 
sippi Kiver,  built  by  the  United  States  this  year 12. 4 

^*ereenia(fe  of  length  of  exinting  leree  agstem  hnilt  to  date  hy  the  United  States. 

VcT  cent. 

Lower  Tensas  leveo  district 52 

Atchafalaya  levee  district 16. 8 

Lafourche  leveo  district 14. 4 

Pontchartrain  levee  district 34. 6 

Barataria  leveo  district 12. 8 

Lake  Horgno  loveo  district 10. 2 

Porcenta<^e  of  total  length  of  existing  levee  system   fourth  district,  Missis- 
sippi Kiver,  built  by  the  United  States 26.2 

The  liigh  water  of  1893  exceeded  all  previous  records  at  points  below 
Baton  Rouge,  and  several  crevasses  occurred  in  the  older  embank- 
ments, but  all  new  work  withstood  the  strain. 

Assistance  was  rendered  as  usual  by  the  Oeneral  Government  in  the 
work  of  maintaining  the  levees  during  the  flood,  and  all  crevasses  were 
closed  except  the  one  at  Kescue,  874  miles  below  Cairo  on  the  east  bank. 
The  damage  from  this  break  was  serious. 

SURVEYS,  GAUGES  AND  OBSERVATIONS. 

The  usual  discharge  observations  were  made  at  Carrollton,  Red  River 
Landing,  and  at  Simmesport.  At  Carrollton  and  Red  River  Landing 
independent  sets  of  observations  were  made  on  sections  about  1  mile 
apart,  to  check  if  possible  apparent  discrei)ancies  which  have  fre- 
cpientlybeen  observed  in  the  results  heretofore  obtained.  Special  sur- 
veys and  observations  were  made  referring  to  the  possibility  of  limiting 
the  flood  height  of  the  lower  river,  and  the  surveys  in  the  vicinity  of 
Sarpy  and  Belmont  crevasses  of  1892  were  comj)leted. 

For  details  of  operations  in  the  fimrth  district  see  report  of  Capt. 
John  Millis,  hereto  appended.     (Appendix  4.) 
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CONSEQUENTIAL    INJURIES    BY     INCREASED    OVERFLOW    IN    UNPRO- 
TECTED  AREAS. 

The  progressive  extension  of  tlie  levees  upon  the  Lower  Mississippi 
has  given  rise  to  some  questions  of  private  right  to  which  the  Commis- 
sion desires  to  call  the  attention  of  Congress. 

There  are  two  classes  of  lands  subject  to  overflow  which  will  not 
receive  ])rotection  from  the  levees  so  far  built  or  projected  by  the  Com- 
mission. One  of  these  consists  of  the  comparatively  small  areas  lying 
between  the  river  and  the  high  land  east  of  it  and  bounded  by  the 
irregular  contours  of  the  river  channel  and  bluffs.  These  begin  imme- 
diately below  Cairo  on  the  Kentucky  side  and  extend  the  entire  dis- 
tance to  Memphis.  Beginning  again  at  Vicksburg  they  continue  to 
Baton  Eouge.  The  river  front  bordered  by  them  is  about  450  miles  in 
length.  For  the  purpose  of  levee  protection  they  would  necessarily 
constitute  a  large  number  of  independent  districts,  each  to  bo  treated 
separately.  Some  of  these  are  capable  of  entire  protection  by  levees. 
Others  are  so  small  that  they  can  be  protected  only  by  complete  closure 
w  ithout  drainage  outlets.  An  area  so  inclosed  could  be  surface  drained 
only  by  pumping,  of  which  the  expense  would  probably  be  prohibitory 
in  most  if  not  all  the  situations  presented.  To  leave  drainage  outlets 
at  the  foot  of  such  small  areas,  as  is  done  in  the  case  of  the  large  ones, 
would  let  in  backwater  at  flood  stages,  which  would  cover  them  com- 
pletely or  in  large  part. 

The  other  class  of  unprotected  areas  includes  the  lands  at  the  lower 
ends  of  the  large  alluvial  basins,  such  as  those  immediately  above  the 
months  of  the  Yazoo  and  Red  rivers.  The  lower  ends  of  these  basins 
are  of  necessity  left  open  for  the  escape  of  surface  drainage  and  at  flood 
stages  the  water  backs  up  through  those  openings  to  a  greater  or  less 
distance,  according  to  the  elevation  of  the  river  and  slope  of  the  land, 

The  legislature  of  Mississippi,  by  an  act  approved  February  2,  1894. 
created  a  uew  levee  district,  named  the  V^icksburg  levee  district,  extend- 
ing from  a  point  about  18  miles  above  Vicksburg  to  the  Louisiana  State 
line,  distance  of  about  240  miles  by  the  river.  The  district  is  divided 
by  the  act  into  four  subdivisions,  some  of  which  would  have  to  be 
further  subdivided  in  order  to  protect  them  from  overflow  by  levees. 
Provision  is  made  by  the  act  for  the  incorporation  of  the  commissioners 
of  the  district,  but  no  power  of  taxation  or  other  means  of  raising  money 
is  conferred  ui>on  them. 

It  is  said,  and  with  probable  truth,  that  it  is  impossible,  in  the  pres- 
ent condition  of  the  overflowed  lands  in  the  district  to  collect  any  tax 
for  their  protection.  An  urgent  appeal  has  been  made  to  the  Commis- 
sion by  the  board  of  commissioners  of  the  levee  district  thus  created  to 
recommend  an  allotment  of  money  from  the  appropriations  made  by 
Congress  for  the  construction  of  levees  in  their  district,  with  repre- 
sentations that  the  effect  of  the  construction  of  levees  elsewhere  by  the 
United  States  upon  the  recommendation  of  the  Commission  has  been 
to  increase  flood  heights  along  the  front  of  their  district  and  so  subject 
the  lands  embraced  within  it  to  greater  overflow  than  formerly  occurred. 
This  application  has  been  indorsed  by  a  large  number  of  Senators  and 
Representatives  in  Congress  for  whose  wishes  and  opinions  the  Com- 
mission entertains  the  highest  regard,  and  to  which  it  is  bound  to 
accord  great  weight. 

The  commission  is  also  advised  of  the  pendency  of  a  suit  in  the 
Court  of  Claims  by  the  owners  of  a  plantation  within  said  district 
claiming  damages  for  injury  by  overflow,  said  in  the  petition  to  have 
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been  caused  by  levees  constructed  elsewhere  by  the  United  States 
under  the  recommendation  of  the  Commission,  and  by  the  works  of 
improvement  begun  and  in  progress  at  the  mouth  of  Ked  River  and 
head  of  the  Atchafaiaya.  In  the  copy  of  the  petition  in  said  cause 
furnished  to  the  Commission  by  the  Department  of  Justice  it  is  alleged 
that  the  omission  of  the  United  States  to  construct  levees  along  the 
front  of  the  lands  of  the  petitioners  constituted  an  adoption  of  the 
bluff  behind  the  lands  for  the  purposes  of  a  levee  and  an  apiiropria- 
tion  of  the  petitioners^  land  for  public  use. 

The  object  of  the  foregoing  recital  of  facts  is  to  present  in  a  single 
view  a  situation  which  brings  up  some  questions  of  diflBculty  and 
importance.  It  is  not  to  be  doubted  that  the  immediate  effect  of  the 
confinement  of  the  flood  discharge  of  the  Mississippi  by  levees  is  to 
raise  the  high-water  plane.  But  this  increased  elevation  increases  the 
scouring  power  of  the  current  and  may  reasonably  be  expected  to  result 
after  a  time  in  an  enlargement  of  the  river  channel  and  some  conse- 
quent lowering  of  the  flood  level  beneath  the  heights  immediately  fol- 
lowing comi)lete  closure.  But  to  what  extent  such  lowering  will  take 
place  and  when,  are  questions  not  yet  answered  by  experience,  and 
upon  which  opinions  differ. 

The  evidence  is  quite  clear  that  the  flood  line  in  that  part  of  the 
Mississippi  lying  below  Red  River  has  been  raised  by  the  progressive 
extension  of  the  levees  above,  although  not  to  a  height  i^roportional  to 
the  iiK^reased  volume  of  discharge.  The  general  effect  above  Red 
River  is  not  so  clearly  defined,  but  it  is  probable  that  as  far  up  as 
existing  levees  are  effective  to  confine  overflow  they  operate  at  present 
to  increase  the  elevation  reached  by  a  flood  of  given  volume,  and  will 
have  that  effect  in  increasing  degree  as  the  system  approaches  Com- 
pletion. 

It  must  be  recognized  that  the  result  will  be  to  inflict  some  and  i)er- 
haps  great  hardships  upon  the  owners  of  lands  in  the  unprotected  areas 
described.  Just  how  great  the  increase  of  burden  cast  upon  those 
lands  from  this  cause  will  be  can  not  now  be  foreseen.  They  have 
ahvays  been  liable  to  overflow  by  the  highest  floods,  and  they  have 
always  escaped  overflow  in  some  years.  It  is  probable  that  this  will 
continue  to  be  true  in  the  future  as  in  the  past.  There  may  be,  how- 
ever, some  floods  which,  unconfined,  would  not  overflow  them,  but 
which,  confined,  will  overflow  them,  and  the  injury  in  such  case  would 
doubtless  be  of  that  immediate  and  proximate  character  which  consti- 
tutes recognized  grcmnd  of  legal  redress. 

But  the  subject  is  one  which  the  Commission  does  not  feel  authorized 
to  deal.  In  making  recommendations  for  the  expenditure  of  money 
in  the  construction  of  levees  it  has  felt  bound  to  make  such  applica- 
tion of  it  as  would  probably  secure  the  largest  aggregate  of  beneficial 
results.  Some  of  the  minor  areas  mentioned  are  large  and  valuable 
enough  to  warrant  tha  expenditure  of  the  money  necessaiy  to  protect 
them  by  levees,  while  others  are  not.  As  to  the  former,  the  work  is 
at  present  simply  deferred  to  await  the  comi)leti()n  of  other  work  which 
is  considered  more  important.  As  to  the  latter,  the  construction  of 
levees  by  the  United  States  would  seem  to  be  an  expenditure  of  money 
merely  or  mainly  for  the  purpose  of  repairing  a  private  wrong.  This 
the  Commission  regards  as  beyond  its  jurisdiction. 

When  a  case  arises  in  which  such  injury  has  been  done  it  will  have 
to  be  ascertained  upon  whom  the  burden  of  its  redress  should  fall. 
The  injury  will  not  be  traceable  to  levees  built  by  the  United  States  any 
more  than  to  those  built  by  the  States  and  local  organizations.    Keither 
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can  it  be  attributed  to  the  levees  on  any  particular  or  limited  portion 
of  the  river.  It  will  be  a  result  of  the  system  as  a  whole.  Manifestly, 
the  Commission  is  not  a  suitable  tribunal  for  the  adjudication  of  such 
rights  and  equities.  And  to  attempt  to  remedy  such  injuries  by  rec- 
ommending the  expenditure  of  money  in  the  construction  of  levees 
which  would  not  otherwise  be  built  or  worth  tbe  building  would  be, 
in  the  opinion  of  the  Commission,  an  improper  exercise  of  the  powers 
conferred  upon  it  by  law. 

The  subject  has  been  thus  fully  presented  in  order  that  Congress, 
with  the  facts  before  it,  may  take  such  action  in  respect  thereto  as  sliall 
in  its  wisdom  seem  best,  and  with  the  request  that  it  may  receive  the 
early  attention  which  its  importance  merits. 

DREDGING. 

The  experimental  dredging  plant  designed  for  use  on  the  bars  of  the 
Mississippi  at  extreme  low  water  for  the  temporary  relief  of  commerce, 
pending  the  extension  of  work  for  the  improvement  of  the  channel, 
which  was  mentioned  in  the  last  report,  has  been  completed.  The 
delays  incident  to  the  designing  and  construction  of  machinery  for  the 
accomplishing  of  a  kind  of  work  not  hitherto  attempted  on  so  great  a 
scale  prevented  any  trial  of  it  during  the  last  low  water.  It  is  now  in 
readiness  for  use,  and  will  be  kept  in  operation  during  the  present 
season  as  constantly  as  shall  seem  desirable  either  for  experimental  or 
practical  working.  Its  estimated  capacity  is  from  25,000  to  30,000 
cubic  yards  per  day  of  twenty-four  hours. 

The  highest  probability  of  succese  in  the  use  of  such  a  machine  for 
the  purposes  here  in  view  is  to  be  found  in  making  it  of  such  propor- 
tions and  construction  that  it  can,  within  the  shortest  possible  time, 
cut  a  channel  through  the  entire  length  of  a  bar  so  that  the  current 
can  take  possession  of  the  new  path  offered  to  it  and  maintain  and 
enlarge  it  by  scour  before  obstructing  deposits  are  formed.  The 
experimental  dredge  which  has  been  built  was  designed  with  a  view  to 
such  capacity  and  mode  of  operation  as  will  enable  it  to  cut  rapidly 
and  repeatedly  through  such  bars  as  are  usually  found  obstructing 
navigation  in  the  Mississippi,  and  so  provide  quickly  channels  to  be 
enlarged  by  following  scour. 

While  the  problem  is  still  to  be  solved  in  its  practical  aspects  by  the 
test  of  actual  trial,  the  importance  of  the  end  in  view  and  of  the 
early  realization  of  results,  if  the  method  should  prove  successful,  is 
so  great  that  a  second  plant  to  embrace  in  its  construction  all  points 
oi  improvement  suggested  by  the  experience  gained  in  the  construction 
of  the  first  has  been  provided  for,  to  be  ready  for  use  during  the  low- 
water  season  of  the  coming  year. 

Among  the  appendices  will  be  found  a  paper  by  Oapt.  C.  McD. 
Townsend  on  gauge  relations,  and  a  paper  by  Capt.  John  Millis  on 
crevasses. 

FINANCIAL   STATEMENT. 

Appropriation  for  salaries  and  expenses  Missistiippi  River  Commission: 

Balance  on  hand  May  31, 1893  1 $138.  26 

Expended  June  1,  1893,  to  May  31,  1894 138.26 

Appropriation  for  survey  of  Mississippi  River : 

Balance  on  hand  May  31,  1893 7.  08 

Expended  June  1,  1893,  to  May  31,  1894 7.08 
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Appropriation  for  improving  Mississippi  Rivet: 

Balance  on  hand  May  31,  1893 $802,  903. 26 

Appropriated,  act  of  March  3,  1893 2,665,000.00 

Total 3,467,903.26 

Expended,  Jnne  1,  1893,  to  May  31,  1894 2,  797,  SSo,  64 

#  

Balance  on  hand  May  31,  1894 670, 067. 62 

Distrihuted  as  follows :  - 

Levees .' 130,  445. 92 

Channel  works 7, 171. 48 

Harhors  and  bank  ]>rotectiou 204, 155. 44 

Red  and  Atchafalaya 43,298.79 

Surveys,  gauges,  and  observations 75, 937. 37 

Plant,  Mississipjii  River  Commission,  and  miscellaneous 80, 276. 62 

Unallotted 120,782.00 

Total 670,067.62 

Approximate  outstanding  liabilities  and  amounts  covered  by  existing 
contracts 139,  4 13. 00 

Estimate  of  funds  by  the  Mississippi  River  Commission  for  the  fiscal  year  endinq  June 

30y  1896. 

For  improving  Mississippi  River  from  Headof  tho  Passes  to  the  mouth  of 
the  Ohio  River,  incluuing  salaries,  clerical,  office,  traveling,  and  mis- 
cellaneous expenses  of  the  Mississippi  River  Commmission $2,  665, 000 

For  improving  harbors  at — 

New  Madrid,  Mo 75,000 

Memphis,  Tenn 100,000 

Greenville,  Miss 200,000 

Natchez,  Miss.,  and  Vidalia,  La 300, 000 

New  Orleans,  La 300,  000 

For  improvement  at  head  of  Atchafalaya  and   mouth  of  Red   River, 
Louisiana 350,000 

C.   B.   ('OMSTOCK, 

Col.  of  Engrs,  and  Brt.  Brig,  Oen., 
President  Mississippi  River  Commission. 

Charles  li.  Suter, 

Lieut.  GoL  of^Engineers. 
B.  M.  Harrod. 
R.  S.  Taylor. 
Henry'  Flad. 
Amos  Stk'kney, 

Lieut.  Col.  of  Engineers. 
Henry  L.  Whiting, 
U.  8.  Coast  and  Oeodetic  Survey. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
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Appendix  1. 

REPOUT   OF   FIRST    LIEUT.    GKO.    A.    ZINN,    CORPS     OF   ENGINKERS.    SECRETARY    MISSIS- 
SIPPI  RIVER   COMMISSION. 

General:  I  have  the  honor  to  submit  the  following  report  of  the  operations  of 
this  office  from  May  31,  1893,  to  May  31, 1894.  Capt.  Carl  F.  Palfrey,  at  that  time 
in  charge,  was  relieved  December  30,  1893,  by  First  Lieut.  J.  G.  Warren.  The  otlico 
was  transferred  to  me  May  10,  1894,  in  accordance  with  paragraph  1,  Special  Order 
98,  Headquarters  of  the  Army,  Adjutant-General's  OflQce,  Washington,  D.  ('.,  April 
26,  1894. 

The  work  of  the  office  has  been  carried  on  under  allotments  made  by  the  Commis- 
sion from  the  appropriation  approved  March  3,  1893,  for  improving  the  Mississippi 
River  and  from  funds  remaining  from  allotments  of  previous  years.  These  allot- 
ments arc  as  follows : 


2718      REPORT   OF   THE  CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

First.  "  Mississippi  River  Commission,''  applicable  to  salaries  of  civilian  Commis- 
sioners, to  expenses  of  offices  of  president  and  secretary,  and  to  expenses  of  the 
meetings  and  inspections  of  the  Commission.  An  allotment  of  $40,000  was  made  on 
May  7,  1893. 

Second.  ^'Surveys,  gauges,  and  observations,*'  applicable  to  the  general  survey  of 
the  river,  to  collection  and  office  reduction  of  physical  data  and  to  general  examina- 
tions aiul  computations  not  confined  to  any  one  district.  An  allotment  of  $100,000 
for  these  objects  was  made  May  7,  1893. 

MISSISSIPPI    RIVER   COMMISSION. 

The  Commission  hold  two  sessions  during  the  year;  one  in  New  York,  N.  Y.,  June 
26,  1893,  and  the  other  on  board  the  steamer  Mitsisfippiy  October  28  to  November  8, 
1893,  from  St.  Louis,  Mo.,  to  New  Orleans,  La. 

At  the  date  of  the  last  annual  report  the  steamer  MUsiasippi  was  undergoing  repair 
and  rebuilding.  This  work  was  completed  and  the  boat  used  for  the  semiannual 
inspection  in  October,  1893.  After  this  service  she  was  laid  up  at  Paducah,  Ky., 
December  25,  1893^  and  remained  there  until  May  23,  1894,  when  she  was  brought  by 
a  crow  to  St.  Louis  to  be  gotten  ready  for  the  meeting  of  the  Commission  set  for 
June  23.  Some  minor  repairs  are  still  required,  and  the  ori^^inal  design  also  contem- 
plated a  separate  boiler  for  the  steam-heating  apparatus,  for  which  the  steam  is  at 
present  drawn  from  the  main  boilers.  The  funds  on  hand  are  not  sufficient  to  pur- 
chase this  boiler. 

SURVKVS,  (lATGES,  ANI>   OBSERVATIONS. 

The  field  work  under  this  head  comprised  secondary  triangulation,  precise  level- 
ing, topography  and  hydro^jraphy,  and  gauge  inspection. 

Secondary  triangulation  and  stone  lines. — The  party  under  Assistant  Engineer  A.  T. 
Morrow  continued  the  work  northward  from  Dubuque,  Iowa,  to  abase  lino  near 
Prairie  du  Chieii,  Wis.,  a  distance  of  65  miles.  Three  base  lines  were  measured  and 
two  nights  azimuth  work  was  done  at  each  base.  Twenty  stone  lines  were  estab- 
lished and  54  stones  located  from  the  triangulation  stations. 

Topography  and  hydrography. — This  work  was  resumed  August  2,  1893,  by  the  party 
under  Assistant  Engineer  Morrow  at  stone  line  114  near  Montrose,  and  closed  Sep- 
tember 80,  at  stone  line  132,  1  mile  above  Keithsburg,  111.,  a  distance  by  liver  of  63 
miles.  The  party  completed  184  square  miles  of  topography  and  31  square  miles  of 
hydrography.  This  party  then  took  up  the  work  from  the  Head  of  the  Passes  and 
carried  it  northward  to  Donaldsonvillc,  175  miles,  where  it  joined  the  work  of  1882. 
This  work  included  a  portion  of  Cubitts  Gap,  the  Jump,  Lake  Borgne  Canal,  the  city 
of  New  Orleans,  Lake  l*oncbartrain,  from  Milneburg  to  Manchac  Pass,  through  the 
Pass  to  Lake  Manrepas  and  along  the  south  shore  of  Lake  Maurepas  to  Amite 
River,  and  comprised  4.S2  square  miles  of  topography  and  89  square  miles  of  hydrog- 
raphy. The  details  of  this  work  and  of  the  secondary  triangulation  will  be  found 
in  the  reports  of  Assistant  Engineers  Ockerson  and  Morrow. 

rrcvisc  levels. — A  level  party  under  W.  S.  Williams  ran  a  line  from  the  bench 
marks  established  by  Assistant  Engineer  Jas.  A.  Paige,  January  20,  1893,  at  the  Head 
of  the  Passes  to  the  light-house  at  the  sea  end  of  the  East  JcJlty  and  connected 
with  the  tile  and  pipe  bench  marks  set  at  intervals  along  the  South  Pass  in  Feb- 
ruary, 18l>3,  by  r.  S.  Assistant  Engineer  C.  Donovan,  with  the  water  gauge  at  Port 
Eads  and  the  bench  marks  pertaining  to  the  jetty  works. 

Gauge  inspection. — On  the  trip  of  tlio  Patrol  southward  from  St.  Louis,  each  gauge 
was  tested  and  repaired,  gaug*i  bnlh'tins  ])ut  in  order,  and  the  observer's  notes 
exiunined.  Lines  of  levels  were  run  to  nearest  bench  marks,  and  gauges  reestablished 
at  proper  elevation.  A  high-water  inspection  was  made  on  the  trip  up,  the  details 
of  which  are  given  in  Mr.  Ockerson's  report,  in  which  will  also  be  iound  some  notes 
on  the  mean  Onlf  level  at  Port  Eads  and  the  probable  subsidence-of  the  Mississippi 
delta. 

The  field  parties  are  now  in  the  olHce,  reducing  and  platting  their  notes. 

Manuscript  charts,  etc. — Detailed  charts,  scale  1 :  KXKX),  131  to  136,  inclusive,  from 
Quincy,  111.,  to  head  of  Des  Moines  Rapids,  have  been  completed.  Charts  137  to  141, 
inclusive,  extending  to  Oquawka,  111.,  have  l>een  projected  and  outlined.  Chart  183, 
Head  of  Passes  to  Jump,  has  been  inked. 

Inch: mile  maps,  110  to  115,  inclusive,  from  Grafton,  111.,  to  Gregory,  Mo.,  have  been 
completed. 

Upper  Mississippi  Valley  map. — The  Commission  directed,  November  7,  1893,  that 
a  map  be  prepared  and  published  of  the  Mississippi  Kiver  from  Cairo  to  St.  Paul 
similar  to  the  Alluvial  Valley  map.  This  map  has  been  projected  on  a  scale  of  1 
inch  to  5  miles  from  Cairo  to  Keithsburg,  about  450  miles  of  river,  and  the  details 
covered  by  the  general  survey  between  Cairo  and  Cap  au  Gris,  259  miles  by  river, 
have  been  reduced,  transferred,  and  inked. 
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majM. — Detail  charts,  scale  1 :  20000,  Kos.  117  to  190,  inclnaive,  from  mouth 
of  the  MiMCMin  to  Qnincy,  111.,  have  l>een  published.  Sheets  131  to  136,  inciusive,  are 
io  the  haadsof  the  printer,  and  satisfactory  proofe  have  been  received  of  sheets  131^ 
132,  and  134. 

Inch :  mile  maps,  Nos.  101  to  113,  iuehisive,  from  Cairo,  111.,  to  Hannibal,  Mo.,  have 
been  pnblished.    Sheet  114  is  iu  the  hands  of  the  printer. 

Gauges. — The  daily  record  of  stages  at  31  stations  on  the  Mississippi  River  and  26 
stations  on  the  principal  tributaries,  except  the  Missouri,  have  been  reduced,  tabu- 
lated, and  platted.  Tne  stages  for  the  calendar  year  1893  have  been  published  and  a 
table  of  highest  and  lowest  readings  lias  been  prepared. 

Discharges. — Discharge  observations  were  taken  at  8  stations  on  the  main  river 
and  3  tributaries  and  the  results  reduced. and  tabulated.  Discharge  observations 
at  Clarendon,  on  the  White  River,  and  Little  Rock,  on  the  Arkansas  River,  were 
made  in  May,  1893. 

These  results,  with  the  report  of  Mr.  Kivas  Tully,  in  charge  of  the  computing  divi- 
sion, are  appended. 

Ifi  connection  with  the  gauge  work,  it  would  seem  advisable  to  put  everything  of 
this  nature  on  the  Mississippi  River  under  one  head.  The  Mississippi  River  Commis- 
sion has  at  present  16  gauges,  and  there  are  under  charge  of  Capt.  Willard  a  number 
of  other  gauges  from  St.  Louis  to  New  Orleans.  On  the  ux>per  river  there  are  still 
others,  under  charge  of  Maj.  Mackenzie.  The  records  of  these  gauges  are  sent  to 
this  office  for  pnblication.  The  question  of  gauge  inspection  will  now  become  one 
of  importance  because  the  Patrol  will  henceforth  be  occupied  oA  the  upper  river  on 
survey  work,  and  to  make  these  inspections  will  require  either  an  extra  boat  or  the 
use  of  the  Patrol  at  considerable  expense.  If  all  the  gauges  on  the  Mississippi  River 
were  under  control  of  this  oflSce  it  would  more  than  justify  the  purchase  of  a  small 
steamboat  to  take  care  of  them. 

A  general  summary  of  the  present  condition  of  the  general  survey  which  the  Com- 
mission has  been  directed  to  make  will  be  found  in  Mr.  Ockerson's  report. 

The  secondary  triangulation  is  complete  from  the  Head  of  the  Passes  to  Prairie  du 
Chien,  Wis.,  1,740  miles,  a  portion  of  it  having  been  done  by  the  U.  S.  Coast  and 
Geodetic  Survey  prior  to  the  organization  of  the  Commission. 

The  precise  leveling  is  completed  from  the  outer  end  of  East  Jetty,  South  Pass, 
to  St.  Paul,  Minn.,  1,982  miles. 

The  field  work  of  topography  and  hydrography  has  been  completed  from  Head  of 
Passes  to  Keithsbiirg,  111.,  1,515  miles. 

The  Alluvial  Valley  map,  from  Cairo  to  the  Gulf,  has  been  pnblished. 

The  topographical  map,  scale  1  inch  to  1  ipile,  of  the  river  from  Hannibal,  Mo.,  to 
the  Head  of  the  Passes,  has  been  published  in  45  sheets — Nos.  1  to  32,  and  101  to  113, 
inclusive. 

The  topographical  and  hydrographical  map,  scale  1 :  20000,  of  the  river  from 
Quincy,  111.,  to  Donaldsouville,  La.,  has  been  published  in  97  sheets — Nos.  3  to  69, 
and  100  to  130,  inclusive,  and  index  charts  Nos.  1  and  2. 


TONNAGE   AND   TKAFFIC. 

The  freight  traffic  on  the  Mississippi  River  between  Cairo,  111.,  and  New  Orleans, 
La.,  is  carried  on  by  steamboat  and  barge  lines  operating  from  St.  Louis,  Mo.,  Pitts- 
burg, Pa.,  and  Cincinnati,  Ohio,  for  the  through  and  way  trade,  and  from  Cairo, 
Memphis,  Vicksburg,  and  New  Orleans  for  the  local  trade. 

The* volume  of  freight  originating  north  of  Cairo  is  slightly  less  for  1893  than  for 
the  preceding  year,  due  in  part  possibly  to  long-continued  low  water.  The  item  of 
com  shows  an  increase. 

The  saving  in  carrying  charges  on  wheat  per  bushel,  between  St.  Louis,  Mo.,  and 
Liverpool,  via  river  and  New  Orleans,  as  against  the  rail  route  via  New  York,  is  shown 
in  the  tabulated  statement  below,  taken  from  the  published  report  of  the  St.  Louis 
Merchants^  Exchange  for  1893: 


Tear. 


1^. 
1891 

vm, 

1803 


Via  New 

OrlcanH 

(average). 


Cents. 

ir,ji 

15J 

14 

14.71 


Via  Now 

York 
(average). 


Cents. 
22. 95 
24.97 
21.48 
2.'{.  55 
21 
21.  72 


■ 
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The  collection  of  accurate  data  regarding  the  actual  tons  of  freight  carried  on  tho 
river  between  Cairo  and  Now  Orleans  is  ditticult.  Records  kept  by  commercial 
boards  are  contined  to  the  larger  cities,  and  do  not  always  ])articularize  traffic  to  and 
from  this  part  of  the  river,  and  the  shipments  between  way  ])oints  are  not  recorded. 

The  appended  tabulated  Htatenientof  traftic  is  as  noarlycorrect  as  it  is  possible  to 
make  it  without  the  employment  of  special  agencies.  Where  only  partial  informa- 
tion could  be  obtain(>d,  estimated  tigures' have  been  used,  which  are  below  rather 
than  above  the  actual  cxuantitics: 

Statement  of  tonnafje  and  traffic  on  the  MlHsisnippi  Jiirer  hcticccn  the  month  of  the  Ohio 

and  yew  Or  lean  a  y  La.,  for  1S03, 


Initial  points. 


StoanuTB. 


,   Total  ap-   ;  Tons  ship- 
proximato      ped  and 
tonnage.    J  receiA-ed. 


Harjji's. 


St.  Louia,  Mo 

I'ittsburjT,  Pa 

Cincinnati,  Ohio    

Cairo.  Ill 

McnipliiH,  Tonn 

Vickflbur^,  MiRs 

New  Orb'anH.  La , 

Way  trade  ami  miHCcllaueouH. 


L»4  I 

"! 
8  I 

(J  I 

15  I 

A    . 
4H  : 


85 
1.160  ; 

5  ! 
15 


i:j  : 


110,600 

560,000 

10.000 

0.300 

10. 105 

1,800 

7,786 


564,050 
1, 100, 000 
53,714 
*45.0C0 
139,400 
*  21, 000 

*  192, 500 

*  150, 000 


Total 


1-Jl 


1, 278 


720,081  I      2,2^6,264 


Kstiniatcd. 


Financial  statements  for  May,  detailed  and  consolidated  statements  to  May  31, 1894, 
Btatement  of  maps  issued,  list  of  civilian  engineers,  aud  approximate  value  of  plant, 
are  appended. 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
First  Lieut. J  Corps  of  Engineers^ 
Secretary  Mississippi  Itiver  Commissiott, 
Gen.  C.  B.  Com8Tock,  U.  S.  A., 

President  Mississippi  Hirer  Commission, 
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Financial  statements  for  the  month  ending  May  Sly  1804. 

SECRETARY'S  OFFICE. 


Balance  unexpended  at  end  of 
last  fiscal  year 

Appropriated  and  allotted  dur- 
ing current  liscal  year 

Gained  by  transfer  during  cur- 
rent fiscal  year 

LoHt  by  transfer  duringcurrent 

fiscal  voar 

Total  available 

Expended  duringcurrent  fiscal 

year 

Refunded  during^  current  fiscal 


Missis- 
sippi 
River 
Commis- 
sion, net 
Oct.  2, 
188K. 


$138.26 


year 


138.  2C 
138.  20 


Survey    MTi'^jgit^^i'  Imi>roving  |  Improving 
of  Missis-  -oA^!!i^'*.  Ai    Mississinpi  MissiHsippi 

River  :MiH- 


»,^^*       River  :Hiir- 
River,  act      J./^f' 

1888  ^^^  ^^^'*®^- 

!     vntions. 


$7.  08     $24,  C89. 92 
100,000.00 


ppj 
River:  le- 
sis8i]ipi     I    building 
River  T'ora-;     steamer 
mission.    iMississippi. 


Total. 


$7,  407.  21 
40, 000.  00 


r 


I 


7.08      124,689.92 
7. 08       66,  103.  27 


10.000.00 
37.407.21 

28,271.84 


$23, 692.  86 

10,  000.  (0 

Jl3i«J2.  86^ 
33. 692.  74 


$55,  935.  33 

140,000.00 

10,  OJO.  00 

10,  000.  00 
195,  935.  33 

128,  27.3. 19 


138.  26 


7.08  i     06,163.27  ;     28,271.84 


Total  disposed  of 

Balance  unexpended ! '     58.526.65  !      9.135.37 

: . .  r.  r.  r.  v.  r. . . . .  r.  i  "se.s??:  2^     7, 

I       1,949.38 


33,  692.  74 
.12 


In  treasury — 

On  band  .". - 

Overdrawn -- 

Balance  as  above 

Outstanding  liabilities  (esti- 
mated)   

Amounts  covered  by  existing 
contracts 

Total  liabilities 


1, 


995. 97 
139.  40 


58,526.65^1      9,135.37 
3,700.00  '       3,050.00 


.12 
.  12 

.12 


3,  700. 00 


Balance  available ;. \    54,826.65 


3, 


050.00 
085.37 


128,  273. 19 

67.  062. 14 

64,  573.  24 
3,  088.  90 


07. 662. 14 


6.  750. 12 


_6,  750^12 
60.912.02 


WORKS  ABOVE  CAIRO,  ACT  JULY  5,  1884. 


Balance  unexpended  at  end  of  last  fiscal  year. 
July  1 ,  1894.  outstanding  liabilities * 


$8,600.00 
39. 00 


July  1,  1894,  balance  available 8.  561. 00 


FIRST  AND  SECOND  DISTRICTS. 


Plum  Point 
Reacb. 


Plant,  first 

and  second 

districts. 


Hickman, 


New 

Madrid, 

Mo. 


Improving 
harbor  at 

New  Mad- 
rid, Mo. 


Preserva- 
tion of 
works. 


Balance  nnexpendod  at  end  of  last  !  I  ' 

fiscali^ear '  $33,111.75   $10  014.51  [$41,797.85         $18.61 

Appropriated  and  allotted  during  I  \ 

curren  t  fiscal  year ;  305, 000. 00   179, 000. 00 

Gained  by  transfer  during  current 


fiscal  year I  *  25, 000, 21 

Lost  by  transfer  during  current 
fiscal  vear 


1.00  i 


Total  available 


Expended  dnring  current  fiscal  year 
Reiunded  during  current  fiscal  year 


Total  disposed  of 

Balance  unexpended. 

In  trea,<*ary 

On  hand 

Overdrawn 


363,111.96  1189,015.51  |  41,797.85 


362,494.57    168,980.13 


362,  494. 57 


617.  39 


617. 39 


168.980.13^1 

~2O7035738"'  Tl,  7977 85 
'31.843.T7 


19,  000.  00 
1,035.38 


9, 954.  68 


Balance  as  above 


Outatanding  liabilities 

Covered  by  existing  contracts 

Total  liabilities 

Balance  available 


617. 39 
617739 


617.  39 


I 


20,035.38  '  41.797.85 
"18.000.00  ir77..7.... 


18,000.00    -   -^-^  -^ 
~2, 035.  38    '41,  797.  85 


$18,429.27  ,  $7,725.71 


.08 


18.61 


18.61 


^429.J5  I 
18,  428.  95"  I 


7^725.^71 
3, 959745 


18.61 


18, 428. 95  {     3.  959. 45 
.  40  I    3.  766.  26 

57ooo7oo 


.40 


1,  233.  74 


18.61 


18.61 


40 


.40 


3.  766.  26 
500.00 


18.61 


40 


500.00 


3, 266.  26 


*  21  cents  refunded  May  — ,  1894,  on  account  of  overpayment. 
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Financial  statements  for  the  month  ending  May  31,  /5^4— Continued. 
FIRST  AND  SECOND  DISTRICTS— Continued. 


Surveys, 
gauges,  and 
observa- 
tions. 

Dredging 
expert-  " 
meuts. 

Hopefield 
Bend. 

Improving 

harbor  at 

Memphis, 

Tenn. 

Removal 

Noncon-  !  Helera, 
nah .         Ark. 
Kock.    \ 

Balance  unexpended  at  end  of  last 
fiscal  voar 

$308.26 
8, 000. 00 

$40, 257.  C6 

50, 000. 00 

1.98 

$84.67 
100, 000. 00 

$25, 000. 00 

1 
$5,952.25     $1,496.10 

Appropriated  and  allotted  during 
dirrpnt  flflpal  vmlt           .    .   ...... 

i 

1 

Gained  by  transfer  during  current 
tincnl  vear                           ..   ..    ..... 

LoHt  by  transfer  during  current 
fiHCial  vear          ........ 

25, 000. 00 

Total  available     

8, 368. 26 

90, 259. 04 

75,  C84. 67 

25,000.00 

5, 952. 25 

1. 496. 10 

Expended  during  current    fiscal 
vear 

7, 079. 17 

74,  h65.  61 


75,  021.  72 

24,909.58 

798.98 

Refunded  during    current    fiscal 
vear              .                ............... 

■--•■••-"•i--   -- 

Total  d  is  nosed  of. 

7, 079. 17 

74.  665.  61 

75, 021. 72 

24. 990.  58 

798.98 

1                  _ 

___^ 1 

Balance  uncxnended ......... 

1, 289. 09 

15,  593. 43 

62.95 

.42 

5, 153. 27 

1, 496. 10 

In  treasnrv .................... 

3,000.00 

10, 000. 00 
5,  593. 43 

500.00 

On  hand 

62.  95                .  42 

5, 153. 27 

996.10 

Overdrawn 

1,710.91 

1 

Balance  as  above 

1,  289.  09 

15,  593. 43 

62.95 

.42 

5. 153. 27 

1, 406. 10 

OutstandiniT  liabilities 

800.00 

3, 000. 00             62. 95                .  42 

Covered  bv  existinir  contracts 

5, 153. 27 

i 1 

Total  liabilities 

800.00 

3,000.00  I          62.95  |              .42 

5, 153. 27 

Balance  available 

489.09 

12,  503. 43 

1, 496. 10 

1                      1 

Balance  u  ncxpendcd  at  end  of  last 

liscal  year 

Appropriated  and  allotted  during 

current  fiscal  year 

Gained  by  transfer  during  current 

fiscal  year 

Lost  by  transfer  during    current 

fiscal  vear 


Total  available 

Exponde<l  during  current  fiscal 
year    

Refunded  during  current  fiscal 
year 


Upper 

Yazoo 

levee 

district. 


Upper 

White 

River 

levee 

district. 


Lower 

White 

River 

levee 

district. 


Lower  St. 

Francis 

levee 

district. 


$5,000.67   $20,661.94 
100.000.00  ■  53.000.00 


105, 060. 67 


04. 419. 10 


79, 661.  94   33. 108.  02 


$8, 108.  02 

75,000.00   $88,000.03 

I 


70,  925.  04 


58, 000.  00 


75,  656.  99  i  73,  300.  07 


Examina- 
tions, sur- 
veys, and 
contin- 
gencies. 


Total. 


$218.00 


218. 00 


218.00 


$224,086.67 

958, 218. 00 

25.003.27 

25.000.00 


1,182,307.94 


1,050,977.46 


Total  disposed  of 

Talanro  unexpended 


94, 449. 19  I  70. 925. 04   75,  656.  99 


10.611.48  I     8,730.90 


7.  451.  0? 


73,  300.  07 


218.00 


1,050,977.45 


14,  699.  93 


131. 330. 49 


In  treasury 

On  hand  

Overdrawn 


Balance  as  above 


10.000.00 
011.48 


10.611.48 


3,000.00  '10.000.00 
5,730.90  ! 


2,  548.  97 


3.736.90      7.451.03 


JO,  OCO.  00 
4, 699.  93 


102, 343. 17 

34, 480.  94 

5,  493. 62 


14.  609.  93 


Outstanding  liabilities 1,500.00  1     1.000.00'  1.000.00. 


.50i».  00 


Covered  by  existing  contracts ! 6.  605. 00 

I ' I ' 

Total  liabilities l.SOO.OO!     1,000.  00  I   1.  000.  00  :     7.105.00 


131, 330. 49 


26. 999. 77 
11,818.27 


38. 818.  04 


Balance  available \     9,111.48  |     7.736.90     6,451.03  1     7,534.93 


92,  512. 45 
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Financial  etatemenia  for  the  month  ending  May  31,  1S94 — Continued. 

THIRD  DISTRICT. 


Balance  unexpended  at 
end  of  last  fiscal  year. . . 

Appropriated  and  allotted 
during  current  fiscal 
year 

Gained  by  transfer  during 
rnrrent  fiscal  year 

LoHt  l>y  transfer  during 
current  fiscal  year 


Total  available 

Expended  during  current 
fiscal  year  

Refunded  during  current 
fiscal  year 


Total  disiKMed  of 

Balance  unexpended . 


In  treaaury 

(ifn  hand 

Overdrawn. 


Balance  as  above. . . 

Outstanding  liabilities  . . . 
Amounts  covered  by  ex- 
isting contracts 


ToUl  liabilities... 
Balance  available 


Lake 
Provi- 
dence 
Reach. 


t8, 837. 45 
10, 000. 00 


{  Surveys, 
Plant,      gauges, 
third  dis-l   andob- 
trict.     I    serva- 
I     tions. 


Lower  Ya- 
zoo levee 
district. 


Upper 
Tensas 
levee  dis- 
trict. 


Middle 
TensaR 
i  levee  dis- 
trict. 


Vicks- 
Imrg. 
Miss. 


18, 837. 45 


12.  283. 36 


^,434.18,      $256.30  $19,721.91;    $4, 148. 46   $12, 833.  43   $G.  U39.  G2 


12,000.00   150,000.00   303,000.00   100,000.00 

5,  COO.  00 


5,  000.  00 


4,434.18  12,256.30  169,721.91  299,148.46  117,833.43  0. 039.  C2 


4.  434. 18 


12. 283. 36     4, 434. 18 


6,554.09 


6,554.00 


6, 551, 00 


6,965.47    156,937.14   285,971.14    110,6a'>.02     5,931.55 


6,965.47!  156,937.14 


6,290.831     12,781.77 


5, 000.  00 

290. 83     12,  784. 77 


5,  290. 83     12,  784.  77 


OSLSS 


800.00. 


600.00 


931. 33: 


800.  OOl 


600.00 


5, 622. 76' 


4, 490. 83,     12, 184.  77 


285,971.14   116,665.02     5,931.55 


13,177.32       1,168.41 


108.  07 


10,000.00 

3,177.32,      1,168.41 


108.  07 


13, 177.  32       1, 168.  41 


1,  OOD.  00 


600.00 


108.07 

1.10 

100.07 


1, 000.  00 


GOO.  00 


lOS.  07 


12, 177. 32 


508.41 


Balance  unexpended  atend 
of  last  fiscal  year 

Appropriated  and  allotted 
during  current  fiscal 
year 

Gaihe<l  by  transfer  during 
current  fiscal  year 

Lost  by  transfer  during 
current  fiscal  year 


Lake 

Bolivar 

front. 


$2, 622. 80 
15, 000. 00' 


Ash- 
brook 
Neck. 


Improv-     Improv- 


ing har- 
bor at 
Vicks- 
burg. 
Miss. 


ing  har- 
bor at 
Green- 
ville, 
Miss. 


$22. 37  $42, 4a3. 01   $5, 241.  54 


Total  available. 


Expended  during  current 
fiscal  year 

Refunded  during  current 
fiscal  year 


17,  622. 80 


22.37,  42,483.01     5,241.51 


Total  disposed  of  . . . 
Balance  unexpended . 


In  treasury 
On  hand  . . . 
Overdrawn. 


17,518.42 


Plant. 


Stone. 


Totals. 


$100.  041.  O; 


$113,  000.  00  $100,  000.  00|  80  ),  000.  CO 

5,  0  JO.  00 

5.  000.  CO 


113,000.00 


100.  000.  OU    UUo,  041.07 


17, 518. 42 


22.37   31,429.27     2.991.88     82,040.9.".!    42.  824.  19]  7GG.  014.94 


22.37   31,429.27     2,991.88     82. 040. 1»5     42,824.19    700.014.1)4 


104.  38 


104.38 


11,053.74     2.249.00     30,359.05     57,175.81    110.020.13 


11,05.3.74     2,249.66 


Balance  as  above. . . 

Outatanding  liabilities ! 

Aroonnt.H  covenwl  by  ex- 
iatins  contracts 


104. 38 


11,053.74 


40.000.00     80,000.00    1 :{.').  000.  00 

i ;    :«7, 401.27 

9.  640.  r5     22,  824. 19     :i2. 405.  14 


Total  liabilities 


7. 31: 
97.  071 


I 


2,  249.  66     30,  359.  05     57. 17.5.  HI    140.  020.  i:J 
5.  000.  00 


8  008.41 

70.16      21.200  00      57.  ITfvHl      70,  ,').S7.  .U 


104.38 


70.10     20.200.00     ,>7.  175.81      K7, 505. 75 


Bolanco  available I l  11,053.74,    2,173.50       4,150.05 


52.  4:'.l>.  38 
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Financial  ntai erne nts  for  the  month  ending  Mat/  Sly  1894 — Continued 

FOUKTU  DISTRICT. 


lialuiirc  iiiiexpc'iided  at  oiid 

of  last  tisoal  year 

Ai»i>ru])riate(l  and  allotted 

during;  current  fiscal  year. 
Gained  by  transfer  duVin;; 

eurrent  fiseal  year 

Lost  by  transfer  during  cur- 

renttiscal  year 


Lower 
Tensas 


I    Atclmfa-      Lafourche     Pontchar-  Bnrataria  ijonriip 

1. ..    .  Ai.     '  lava  levie     levee  dis-     train  levee  levee  dis-  ,„  „  ,*^,^'^ 

lev.e  di8-        ai.^trict.    ,       trict.       I     district.  trict.  ^""^'l^'"" 

I                          I  triet. 


trict. 


$12,  62G.  48     $25,  344.  19       ^2,  698. 12       $7,  551.  72  $126. 17 

I  ■  I  i 

132,000.00  i  152,000.00       90,009.00  ,   150,000.00       60.000.00 


Total  available 


Expended  during  current 
fiscal  year  

Refunded  during  current 
fiscal  vear 


$118.  56 
50.  000. 00 


144,626.48  i  177.344.19  ;    92,698.12  i  157.551.72  i    60,126.17  ,      5'J,  118,56 


.  *123,405.60     162,717.58      181,125.52 


Total  disposed  of 

Balance  unexpended.. 


:  155.  269.  69  ^  47,  77 1 .  19   ||  42,  359.  ."8 


123,  405.  CO 


21,220.88 


162.717.58  i  81,125.52  155,269.69  i  47,771.19  1  42,359.58 


14,626.61;  11,572.60    2,282.03  |  12,354.98 


In  treasury !    24,876.70]    20,000.00  | 

On  hand  ..* I i    11,572.60 

Overdrawn ;      3,6,")5.82j      5,  373.  39  ! 


I 


4.915.40 
2,282.03  ;      7,4;i9.58 


7. 758. 98 


f ,  /«N$.  W5 


Balance  as  above 

Outstanding  liabilities 

Amounts  covered  by  exist-  ; 
ing  contracts .' 


21,220.88       14,626.61  ,     11,572.60  |       2,282.03  :     12,354.98 


7,  758.  98 


733.11 


161.22 


80.21 


120. 47 


34.67 


Total  liabilities... 
Balance  available. 


733. 11 


161.  22 


80.21 


120.  47 


26.07 
3, 066. 45 
34.67  !        3,093.12 


20,487.77       14.465.39       11,492.39  ,      2, 16L  56       12.320.31 


4,665.86 


Red  and 

At4;hafa- 

laya  rivers. 


Balance  unexi>ended  at  end  | 
of  last  fiscal  year $57, 662. 60 

Ai>propriated   and  allotted 
during  current  fiscal  year. 

Gained  by  transfer  during 
current'fiscal  year 

Lost  by  transfer  during  cur- 
rent fiscal  vear 


Surveys,    :  t , i^„ 

.rniifr.fa       Improving 


Atcliala-        xatcbpi 


irauces.      ■»..'  .     .    ".i    ,             ^    i  jNatcnez 

ami  olser-   ^^««;f«il»P*i  ^t^.wlt  ««»»  Vida 

rations.         ^^^^'^-       K^rt/i^ers,  j.^    ^,j^^ 

^*-  and  La. 


Total. 


$5,855.96   $111,983.80 

I 
12,000.00     646,000.00 


$80, 000. 00  I  $78, 121. 29     $270, 105. 09 


646,  000. 00 


Total  avaihible i    57, 662.  60  |     17,  855.  96     757, 983.  80       80, 000.  00       78.  121 .  29  ;    916, 105. 09 


Expended   during    current 

fiscal  year i    57, 662.  60 

Refunded    during    current  ' 

fiscal  vear ' 


7, 025. 16 


677,336.92       36,701.21 


400.10 


714, 438. 23 


Total  dispo.sed  of 

Balance  unexpended. 


57,  662.  60  I      7,  025. 16  \  677,  336.  92       36,  701.  21 


400.10  I    714,4.38.23 


:     10,a'i0.80       80.646.88       43.298.79       77,721.10  1     201,666.86 


In  treasury 
On  hand  .  .*. 
Overdrawn 


Balan<*e  as  alKive 


9.  000.  00       58.  792. 10       40,  000.  00       75, 000. 00  ;     173, 792.  10 

1,830.80;     .30,8^3.99         3,298.79         2,721.10:       36.903.97 

'      9,029.21    9.029.21 


Outstanding  liabilities 

Amounts  covered  by  exist- 
ing contracts ." 


I     10,830  80;     80,646.88       43,298.79       77,721.19  1    201,666  f^O 
36.  74 


Total  liabilities. 


1, 193. 09 
3,066.45 


1,897.27 


36.74  1      4,259.54         1,897.27 


53. 20  3, 143.  65 

3, 066.  45 

53.  29  ;        6, 210. 10 


Balance  available ' lo,  794. 06       76, 387. 34  ,    41. 401. 52       77, 667. 90       195, 456. 76 


♦$123.30.        t$137.70.        : $161. 10.        §$84.60.        ||  $175.05,  Treasury  sottle.ajnts  . 
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Lleiaitiil  atalemml,  .\fanh  3,  ISXt,  to  Hay  :lt,  }S9i  {currettt  atlolmftita). 


i 


Tnlnl  nbov. 


^nmtoilltBiwli  ...... 

I'luDT.flrHluiaiiMdDddlii 

HldfaiuTi.Sy 

Kew  Madrid.  Mo 

ImprDvlnitliU'boratKi'vMiilrlil.Mo 

"PiumirviUion  ufworkB.  Jlrst  snd.  hoc- 

DDd  dlitrioti 


W1.4I 


jaiigiw.  as 


Dredglne  «iiieniixoiits 


BaniDval  ^  NoDCOiiiiali 

BBl6nii,Ark 

1'nn«r  Yiioo  Itrae  dlBtrict, 

Cniier  Wliilo  River  lavMI  dtstricl-  - . 

Lnverai.PnuinalevoediiKnGt 

ZiamlnntlODs,  lurvejt.  and  coDtln- 


3.641.BSI.18 

m 507. as 
25iooo!oo 

S:S;?.' 

lii 

lOi.  790.  »0 

160.  noo.  00 

«IM.515,50 
3,28«.«3 

4, 009,  men 

p.  08;.  89 

ioo.ooo!oo 
e.  iiiio!  00 

70. 500.  00 

isoioouioo 

213.00 

1.009,719.20 
'ia*.  4H0. 37 
«7,3:>4.  15 

oai.MO 
>24.oeo.flo 

20.101.0:1 
•M'.4Ue!57 

7S.003:»0 

7ai  300. 07 

817.  3B 

3.187.47 

.40 
3,708.28 

10.303.17 

1.  49S.  10 

2,  Sas,  876, 14     256,  OiO.  08 


Survi!}*,  gHDgni,  mid 


n  Taioo  Ibviw  dutrict . . . 


Upper  Tbbhu  ISTM  dlatlict 

Inprorlngliiivlwt.VlGkatnirE,  MIm.. 
Imjirovliigbarbar.  Graoavllle.Uiu.. 


1. 527, 5:<7. 71  i  323,808.0 


Alrharnlavii  Ivviw  dislrlot  .. 

El™uiflaiev™di.tri«.::::: 


id  luhnfal 


irTBji.  paa^ai,  Bod  obfiervatlanB. . 
iDDroTlns     Atchilslaja   and   Xod 


liDpnrviBi;    harbur.     KntcheE 
Tidalia 

Total 

Misaiuippi  Itlvei  ComDiluion . . 
Siirreva.  eaue™.  and  observntioi 
Ki^buildiDg  xtoamsr  Mlssianiiipl . 

TiiiaJ  Scciretarr'a  office  ■  ■  ■ 
CnaBolH'd 


i8. 854. 12  606.  II7H.  80  I  13, 177. 31 

3.277.47  1  214,100.00  1    I.IOg.41 

0,000.00  I  88.MS.1W  i  11,UW.74 

n.OOU.OU  I  a7.750.H|    S.240.SII 

3,  0011.  DO  I  82,  B4D.  B5  ,  3D,  360.  OS 


.1,11«.35  I  5,711, 320. 2S 


208.34n.33     >' 230.81 


loui -Is.STtTla.Ji  I  7iu,rjii.ui  i 

'antWi.  ant.  1894.  •  luclixile"  tIfll.lD  dinbiir 

<wW.\  .i<uiiinrv  a'lSH.  •lucludcx  tl'5.05  diahiii 

■  iii.i.O  hy  TroMnrj-  wWln-  loinrliiiiw  *4.0?  iliBlmrn 

i:i7.7U  ilislninal  lij'  Trennur;  aettli<-  n Ini'liidrii  tOI.SS  disliur 
M.EO  <l»l>unied  by  Trcsaury   setlla- 


i;i3,4li,8S7.13  (no.fl(17.M 
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Consolidated  statement  of  all  appropriations  expended  under  the  Mississippi  Hirer  Com- 
mission, May  Sly  1S94, 

Act  of— 

Juno  28,  1879 , $175,000.00 

JmiolC,  1880 150.000.00 

March  3,  1881 1,000,000.00 

March  3,  1881 150,000.00 

August  2.  1882 4,123,000,00 

August?,  1882 150,000.00 

March  3,  1883 150.000.00 

J  an  uary  1 9,  1884 1, 000  JDOO.  00 

July  5,  1^84 75,000.00 

July  5,  1884,  loss  $5,000  transferred  to  snag-boat  servico 2, 065, 000. 00 

July  7,  1884 75.000.40 

August  5,  1886,  less  $5,942.60  for  expenses  office  Cbief  of  Engineers 1, 994, 057. 40 

August  5, 1886,  less  $47. 30  for  expenses  office  Chief  of  Engineers 29, 952.  70 

August  11,  1888,  loss  4,859  for  expenses  office  Chief  of  Engineers 2, 840, 141. 00 

August  11,  18t*8 75,O0J.OO 

October  2,  1888 35,000.00 

October  19,  1888,  less  $4,214.39  reverted  to  tho  Treasury 20. 785. 01 

September  19,  1890 3,200,000.00 

September  30.  1890 5,625.00 

March  3,  1891 1,000,000.00 

July  13,  1892 2, 470.  COJ.  CO 

March  3,  1893 2, 665,  000.  OJ 


Total  8i)ecific  appropriations 23, 448, 661.  71 

Balances  I'rom  former  appropriations  applied  to  M-orks  below  Cairo  under 

act  of  August  2, 1882,  less  $123.42,  reverted  to  Treasury $272, 504. 96 

Samo  for  works  above  Cairo,  under  act  of  July  5, 1884 22, 632. 53 


Total  balances 


295, 137. 49 


Total  available 23,743,699.20 


Expended: 

Plum  Point  Reach 4,120,547.98 

Memphis  Harbor  and  Kcach 1,286,087.67 

Lake  Providence 3, 247, 058. 51 

Ked  and  Atchafalaya 823, 418. 61 

Surveys,  gauges,  and  observations 1, 097, 566. 05 

Mississippi  Kiver  Commission 366,980.  45 

Levees 7, 046, 716.  5rt 

Other  works 4,485,255.75 


Balance  May  31, 1894. 


23,  073, 631.  58 
670, 067. 62 

23,743,699.2 


Statement  of  charts  isHuedfrom  Nay  31  j  1893,  to  May  31,  1S94. 


Description. 


Free.    I   Sold.     Total. 


Alluvial  valley  below  Cairo 

SciUo  1 :20,000  .' 

Scale  inch  :mile 


104  ! 

2,435  I 

815  I 


180 

284 

251 

2,686 

354 

1,109 

Tot.ll 3,354  785 

PnM-eed.s  deiumited  with  the  Assistant  Treasurer  of  the  United  Slates  at  !r=_-=': 


4,139 


St.  Louis,  Mo '    $78. 90 


Lint  of  civilian  engineers  employed  on  works  under  the  Mississippi  Hirer  Commission  in 
(harac  of  First  Lieut.  Gei)ryc  J.  Zinn,  Corps  of  Engincei's^  from  Mai/  31,  1S03,  to  May 
31,  iS'J4. 


Name  and  i  esichnee.  j  '^V"^;;?^      ^f  ^^F^  I  ^^'^ere  employed 


J.  A.  Ockerson,  St.  Louis,  Mo. 

A.  T.  Morrow.  Kockford,  111  .. 

Kivas  Tully.  St.  Louis,  Mo 

C  W.  Clark.  St.  Louis,  Mo 

"NV.  (J.  Comber,  St.  Louis,  Mo.. 


ployed 

Monthit. 
12 

12 

12 


month.   I 


12  I 
12 


Work  on  which  employed. 


$250     In  field  and  in  .St.  ,  In    charge    surveys,    S.  G. 
I       Louis  othce.         j      and  (). 

175    do Surveys   and    redaction   of 

'  I      field'  work.  S.  G.  and  O. 

175     St.  Louis Jn  charge  of  computing  di> 

Vinton.  .S.  G.  and  O. 

17.'»    do Platting  mans,  S.  G.  and  O. 

150     In  field  and  in  St.     Surveys    ana    reduction   of 
Louis  othce.  field  work,  S.  G.  and  O. 
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Approximalc  value  of  plant  he  longing  to  the  United  StaicSy  imed  on  tcorke  under  the  Mis- 
sissippi Jfivcr  Commission  y  in  charge  of  First  Lieut.  George  A.  ZinUy  Corps  of  Engineers. 


Allutmcnt. 


Mississippi  Ilivcr  Commission. 


Sarvcys,  gauges,  and  observations . 


Class  of  i»r(»perty. 


Steamboat  Mississip])!,  v.itli  outfit. 

How  boats 

liooks  and  fiiniituro  

Steamboat  Patrol,  with  outfit 

Survey  boat  Illinois,  withouttit  ... 

Kowboats 

Surveying  instruments 

Drawinjf  Instruments 

General  tools 

Printing  plant 

Office  furniture 


So. 


Approxi- 
mate value 

Mav  yi, 

181M. 


1  i 
4  ! 


1 

1 

11 


$00,000 

200 

250 

10,000 

1,000 
120 

8,000 
500 
-450 
700 
750 


LIST   OK   APPENDIXES   ACCOMPANYING   THE    KEPOIIT   OF   THE   SECRETARY   OK   THE 

MISSISSIPPI    RIVER    COMMISSION. 

A. — Report  of  Assistant   Kiigiiieer  J.    A.    Ockersoii   on  the  field  work   and   office 
reductions. 

B. — Report  of  Assistant  Engineer  A.  T.  Morrow  .on  secondary  triangnlation  field 
work  from  Gordons  Ferry,  Iowa,  to  Prairie  du  Chien,  Wis. 

C. — Report  of  Assistant  Engineer  A.   T.    Morrow   on  topographical  and  hydro- 
graphical  field  work  from  near  Montrose,  Iowa,  to  Keithsbnrg,  111. 

D. — Report  of  Assistant  Engineer  A.  T.  Morrow  on  topographical  and  hydrographical 
field  work  from  Head  of  Passes,  Louisiana,  to  Donaldsonville,  La. 

E. — Tables  of  highest  and  lowest  stages  since  1872. 

F. — Field  reports  of  discharge  measurements  and  report  of  Assistant  Engineer 
Kivas  Tully  on  the  reduction   of  discharge  observations,  with   tabulated 
results  of  same  and  plates  showing  results  graphically. 
Also  results  of  discharge  observations  made  in  1879  for  the  '*  Low-water  board." 


LIST    OK    PLATES    ACCOMPANYING    THE    SECRETARY'S    ilEPORT. 

1.  Secondary  triangulation  Gordons  Ferry  to  Prairie  du  Chien. 

2.  Hydrographs  of  gauges  at  Carrollton,  La.,  and  South  Pass  Light-House  for  the 

years  1877  to  1894. 

3.  Hydro;:rapi.s  of  gauges  at  Carrollton,  La.,  and  South  Pass  Light- House,  showing 

daily  readings  from  September  8,  1891,  to  October  19,  1892. 

4.  Platted  results  or'  discharge  measurements  at  Columbus,  Ky. 

5.  Platted  results  of  dischargp  measurements  at  New  Mardid,  Mo. 
G.  Platted  results  of  discharge  measurements  at  Fulton,  Tenn. 

T.  Platteil  results  of  di'^charge  measurements  at  Helena,  Ark. 

8.  i*latte«l  results  of  discharge  measurements  at  Arkansas  City,  Ark. 

9    Plat.td  results  of  discharge  measurements  at  Wilsons  Point,  La. 

10.  Platteil  results  of  discharge  measurements  at  Red  River  Landing,  La. 

11.  Plattetl  results  of  discharge  measurements  at  Simmsxiort,  La. 

12.  IMatted  results  of  discharge  measurements  at  Carrollton,  La. 

13.  Plan  of  White  River  in  vicinity  of  Clarendon. 


Appendix  1  A. 


REPORT   OK    ASSISTANT   ENGINEER   J,  A.  OCKERSON    0\    THE    KIELl)   WORK    AND    OKKICE 

RKDCCTION. 

St.  Louis,  Mo.,  Jutie  i,  1S94. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  field  work  and  office 
reductions  for  the  year  May  31.  1893,  to  May  31, 1894  : 

The.  work  has  been  carrie<l  on  by  i»ractieally  the  same  force  as  was  employed  dur- 
ing the  precetU.ug  year,  and  the  same  plant  was   used.     The  field   work  was  carried 
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iiortlnvard  (lurin*5  tlio  fiuniiner,  an<l  uuriii^z:  the-  winter  tlui  survov  Ixjtweon  tlic      ea«l 
ol"  i'assos  and  Donaldsonvillo  was  completed. 

TIio  details  of  the  ditferent  (lasses  of  work  and  tlie  tabulated  results  will  he,  found 
under  their  proper  headings,  as  follows: 

SK<()N1>AJ:V    THlAXtiULATlOX    AXI>    STOXK    MXKS. 

The  secondary  triangulatiou  on  the  date  of  the  last  annual  re])ort  had  been  com- 
pleted to  the  vicinity  of  Dubuque,  Iowa.  The  party  under  Assistant  Engineer  A.  T. 
M<»rrow  was  ipiartered  on  the  steamer  Patrol.  Work  was  continued  up  the  river 
and  closed  on  a  base  line  at  Prairie  du  Chien,  Wis.,  on  July  25. 

The  distance,  by  river,  covered  by  the  triangulation  and  stone  lines  was  abont  65 
miles.  Three  base  lines  were  measured  and  two  nights*  azimuth  work  was  done  at 
each  base. 

Twentv  stone  lines  were  e.stablished  and  fi ft v»-f(»ur stones  on  them  located  from  tho 
triangulation  stations. 

Fifty-six  triangles  wen»  closeil,  with  an  average  error  of  closure  of  1*.86  seconds. 
The  average  closun^  of  thirty  triangles  was  1.00  seconds  small  and  twenty-six  tri- 
angles averaged  1.80  seconds  large. 

The  di8crei)ancies  at  the  measured  base  lines  are  shown  in  the  following  table: 

TAHLP:  No.  1. 


Location  ot'  base  Hue. 


En8t  Dubnc^iio,  111 

('a-HSvilh'.  \\  is , 

Prairio  du  Chion,  Wis, 


Xiun- 
bt*r  of 

tri- 
unji^lt'H 

be- 
twtH'n 


45 


'_»:{ 


Discrepancies 

bctwei'ii  tirst 

and  second 

measurements 

of  base  hnes. 


1  in  WC,926 
I  in  249.010 
1  in  242.6(55 


Discrepancies 
between  ob- 
served lengtb 

and  corn* 

puted  lenprtb 

of  base  befon* 

adjnstment. 


1  in  14,4:)7  I 
1  in  84.012  I 
1  in  Xl'.iVS  ' 


Discrepancies 

iM'twtren  lirst 

and  second 

ni;:Iit*s 

azimuth 

o1>ser  rations. 


Sreotidic. 

1.77 
1.30 
2.04 


Discrepanciea 
between  ob- 
serveil  anil 

computed  azi- 
nuith  l>eforo 
afijustment. 


Seeondt. 


7.64 

3  31 

.52 


The  methods  pursue<l  in  this  work  are  set  forth  in  the  instructions  for  triangula- 
tion work,  Annual  Report,  18J)l,  pj).  IU7.">-.'U7t». 

The  angles  were  read  with  Tronghton  cV.  Sinmis  lO-iuch  theodolities,  reading  with 
micrometer  to  single  second. 

Tin;  base  lines  wt^re  i»ieasured  with  steel  tape  (Missouri  River  Commission,  No.  II), 
300  feet  long,  sup]>orted  at  intervals  of  SO  feet  and  with  a  tension  of  16  pounds. 

The  following  table,  No.  2,  gives  the  corrections  for  inclination  of  tape  for  dift'er- 
enc(»s  of  O.Ol  of  a  foot  in  elevation  of  extremities  of  tai>e. 

Table  No.  3  giv»'s  the  corrections  to  the  normal  tai)0  length  for  temperatures 
didering  from  the  normal  temperature  of  tape,  which  is  (VI    F. 

Table  No.  4  givc\s  the  geographical  positions  of  the  triangulation  st-ations,  stone 
line,  bench  marks  and  prominent  buihlings.  * 

A  sketch  of  tho  triangulation  and  stone  lines  and  detailed  descriptiims  oi  their 
locations  are  appended. 

At  (ialena  the  astronomical  jwst  of  the  United  Statics  Lake  Survey,  1873,  was  con- 
nected with  and  the  following  c(mi])arison  derived  :  United  StatesLake  Survey,  lati- 
tude42-  2r»'  ()i).r>0'  ;  longitude  JK)-^  2;V  52.05".  Triangulation  of  the  Missi.*<sippi  River 
Commission,  coordinates  derived  from  Cairo,  111.  Astronomi(;al  statitm,  latitude 
42^  25'  09.43",  longitmle  JM)^  25'  55.5t) ".  Discrepancy  m  latitmle,  0.07  seconds. 
DiscrepaiK-y  in  longitude,  3.51  seconds. 

For  <letails  of  season's  work  see  report  of  Assistant  Kngineer  A.  T.  Morrow, 
Apjx'iidix  1  H. 
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I'etaihd  alafemrnl,  Harili  S,  IXS/,  to  .Vag  ;ll,  }Sil4  {currrvt  aUolmenlt). 

'    ,  Tciliilai 


IT»1   ' 


ir  Cairo 


i 


iCllH-B 


*4I,40 


PlOm  Point  Ristch 


Miisi 


><l.]l>ii 


1D.K)- 

__i>lTid,Ma. _ 

InijiTuvlDa  barbtn-  bC  M«w  Madrid  .a  t 
Pnurralivu  df  works,  ttrat  aiiil  nee- 

oud  diatHota 

Survey*,  (aiign.  and  ab 
I>redffi£iff  frii>nliD«iLa ........ 

UnpfllFia  Ilond 

ioBbartior.  MemubU,  X 
_.  _,  ■«■ ihBock. 


3.014.821. IH  «u64.S1t.£V    . 
sen.  MI7.  M         i.  017.  Ill 
(£,843.17  i       3,!!88.83  I 

isimoo  !!!!!;!!."!!!! 

20.C80.42  .       3,187.17 
2«,170.o:l    


Lnnrrr  White  RlTtrlvrMdii 

LuwrrBl.TnBcia'lCTeBdiatTiot 

Einnfnalknia.  >UTvej>,  and  eontin- 


Wi,  Tw.  as 


TUIRB    UWIKICT. 

LakeFnrridfqveRMrli 

ES-SK;.?^;:.-.::::::-.:-.:::. 

2,  089.  870.  34 
*»,»«.  70 

■i'.vuL-n 

:i.240.B23.:iO 
300.S30.o7 

sstiwiio? 

008.  MM.  12 

aoiwoicH) 
1 A  oou!  00 

lOiP,  UOO,  00 

3,234.389.1:1 

3SB:5Sa.» 
ni.80ft.02 

308,  003.  87 
248.4M.71 

341.300.24 
S8S.07B.W 
214, 100.  Ofl 
08.948.20 
O7.7S0.lt 
82, 840. 95 
42,824.10 

o,j:>4.ob 

108.07 

317,000.00       40.MI3.87 

34. 138.  90 

Middle  TrwailaTivdiatrict.- 

aolouuoo 

us!  oou'  110 
100,000.00 

1,108.41 

2,249.80 

TuUI 

S.827.5:.7-T1|3!3.808,84 

s.i>si,34fl.as 

S,  711.  320.  22 

140,  020.  13 

182,000.00 
807.000.00 
180,000.00 

m  000,00 

MO.  000. 00 
100,  000.  00 

«B7,fioa.oo 

S7.  laL  SB 
80,000.00 

2ffl.000.00 
3U7.  000.  00 
180,  OUO.  00 
.    lUO.OOO.UO 
BOO.  000.  00 
10<l,  000,  00 

•280,  770. 12 
292.373.30 
•108,427.40 

::■.::::;:.:: 

857.  Woo 
20,291.09 

38,  701.21 

-jv&'t.Ss'"'-  -  "^ 



37,121.89 

80.  ono.  oil 

10,  830.  80 

iBprnWng    buber,    N&lcb«    sad 

Total  - 

2,143,021.89 

|2,14-l.ri21.K0 

"IJiiE-iiwieii 

2111,080.80 

105.000.00 
208,  34B.  38 
3S.000.00 

12O;78!i;00 

10S.iwD.0il 



.12 

TuUl  S«nvUrj'a  offlcH 

CnaOoflfd 

:::::::::;::'  ffiSi 

..^'"■.'.'^■.':!':'. 

I2o!7<^00 

I  710,211.01   14,082,921.74  13.412,837.  IS 'o 


'larlwiai  9S*.tO  dtebniMd  bf  Truaarj'   aetlle- 


2730   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  V,   H.  ARMY. 


00 


o 

s 


«o 

00 


00 

^* 
Oh 


5Si 
00 

s 


CO 

•J 

< 


o 


5    e 


o 
o 
O 


-1' 


5     3 


5     11 


CO 

q 

d 

o 

C3 


9 

o      • 

•w  cT 

a  CO 

.     *> 

o  a 

*•>  a 

^■^ 

— ■  o 
2  «> 

o 
.  *^ 

o  o 


&        So* 


es 

O 

'if. 


£2- 


C.2 

c;  a 


^      p2 


■   o 


t^n 


•2  a 

a  a 
a  5 


93 


(^ 


a 
c 

u 

o 


.  .     —  J£23!S''    - 

CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  JO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  fc'j  w'j  -  - 
.OOOOOOOOOOOOOOOOOOOOOOOOOO 


_iOOO 

uo  in  V 

CO  CO  CO 


<w  o 


o 


o«-ic^eo'^ioot*ooooi-tNco'^oot-ooc»Ot-HC>»cO"»«'in 


a 
o 


o 
O 


«5cioorgooeoo»cir^ 


^t-l'-oboiOiQO^-^CMc^c^cQ'^upm^r-i—  OB 
t-«0)f-HC0kAt«OO'<«<000QCI-4«Da0OC«-«t<C0 

.oooooooooooooooooooo 


cooamoaorfiooci 
^t^»^ioo 

WMCO -- 

ooooc5oooo 


CO  ^  •-•  t^eo  o 

*  «  O  O  -^i-t 
00  O  CO  A  t»  c> 
o  o  o  o  o  o 

M  CO  CO  CO  CO  CO 


M 


a 

o 

•o 

u 


lAcot^coooi-ioeo 

"»{• 

»ocot*ooo»Ot-ic»eo->*uoot*oocJO 

CO 

1-t 

•^ 
•^ 

cooift^t^eooiAMco^oo 

t-Hr-lCiC9C0a«r|;»O<0fflC03C' 


OOl 


O0'*»»-»t*coe>ifti-ii'-cooep 

__-     -     _  OO<--i-HC^IW?0'*^«ft©» 

OQ6c9c3'^«daOoe'i-^cdo6o^-^toO»<-«coot«A>-icouor« 
oo«-i»-i^-4iHc^c4MciMcoeocoeoco'»f'^-i<-t'^DO»o»ftirt 

- -'"OOOOOOOOOOOOOOOOOOO 


Or-tnc0<<l»i0Ot»Q00»Or-tNC0'^OOt-000»OiHC^C0'^U5 

d i-H w 


I  I. 


e>eON»-i«o«owaoMO^t>-rooir5i-it»-i'0«oc<iQO'*o»co 

OOl't'-000i0»OOi-lMWC0C0'»««Jlft»t-l--00000»OQr-1 

i'»QCocMi«oc5»-i?o»oi'-o><-icoirt^-OT-tcoiftr»o>d^?o 


0/ 

u 


OtAOOOCDC0t0t~t^b>t^to00a000Q0ace»0>0»oa»OOO 

<mOOCOOOOOOOOOOOOOOOOOOOOOOO 
V ••••.••••••... 


o  a»  3  o  ^  c^  cl  CO -^ 


So  uo 
ocl 


OJi-tMIOOOOCJ-^O 

Ot>-r>-r»t>-aQOQaoooQ60» 

ooooooooooo 


OOI'>aoa»Or^C4CO^l'3  0 


CO 

CO 


«o  M  CO  iO  -^  t»  ro  o  o 


cO'^ifs»otoi_ 
oooci'iioaooN'^tboo^ 

»HMC4MMCMrOCOCO««'^ 

ooooooooooo 


«o 


Of-i?irO'^iftOt*ooo»o 

CO 


o 

CO 


O  ffl 

^ ^JS 

ooooooooooo© 


oot>«aoooi-ic^co«4'oo 


r* 
d 


O  o 


o  o  o  o  o  oo 


s 


I— ( 

o 


ooi^occso'-ic^ico'^ioot-aoo>o^c»cO'<«oot-ooa»o 
I-    '    '    *    '  00 oi d 


»— I 
o 


«p  r<  o»  »ft  "^  t- CO  OS  ift  •-<  oo      ^ 

0<-i^<NrorO'T'*»ft®Ot»Q&aoa»0» 


coiOt-»»-iro»nt-c» 

OOOO'-'— I"— ••-••^ 


p^qp-^ot^cooio— 'toccA 

root-Oft'-ifoOoooN'^WQOi 


r-rlC^MCO'*5<iO»ft 
00  O  N -^  «0  00  O  W  ^ 

o<Mc^c>«iMcocoeoco-^-^'^'»r'»>m»f5iS 


<wOOOOOOOOOOOOOOOOOOOOOOOOOO 

^= 


o 


Ot-«c^irt-*»not*aoo>Oi-<rifO'fi.':oi'-ooooi-infO'-»'«'5 
»-J d t- 


cociioiMx>'*<ooci»'»'  —  t^coo»o^t»coooc^ap-»roo 

O  1.'^  O  I-  1^  00  0>  «  O  3  — '  CI  C^  ro  CO  -^  lO  »0  O  I"  f'-  X  TO  O  O  o 

i-ir;».^ii'-<35»— cou':aooiM-r®»OC^'*«ocoow-«'000"CO 
o  »o  ijo  o  "O  o  o  o  CO  t-  I-- 1^  r»  I  -  00  00  oo  00  00  ci  Oi  o  o>  as  o  o 

■w'ooSooooooooooooooooooooooo 

V 


Ot-lwNC0-^i.0Ot*000»Oi-l 

CI 

00'i'«-^r»COOBifl«-<t»cOOCO 

t^ooo>»oot-iMi5eo 
ooco«0t<-r'>t»t»aQQO< 

oSoooSSooS' 


O  O  t^  00  o  o 

t-t 

CI 

•  • 

"*00 

CI 

CO 

CI 

• 

• 

•      •      • 

;s? 


»?5»-lr-'«'O»0»00' 

cj'^ooooe^^Steoci^ 
-*-*^  — MMWNCieoeoro 

00000000000 


iftor^oooor-ic^iro-»'»«ot'"00osO"Ci?o-^».'oot-oooo 


CI 


*n 


o-^oro-^oot-oooo-^ 


o 

CI 


CI 


o  O  CI  oo  t*;  —  r^  re  CI  t-'i  -^  1^  •^  o  o  CI 
oo^^cjroro'^-^iooot'-oooc 

-  -        O  oo  o  ci       -'    - 


X  —  o  o 

oci-*«oxoci-TOaoOci-»»«oa6&CJior^a 
OOOOO-'— •'^— ^t^CJC^MC^i^rorororcro 

.000000— >000000<OQQO~    -    ' 
*-00000000000000000 


iS 


CO  o  >ft 
C^  M  CO 
— •  COIft 

o  o 


—  r-  CO 

^«  -r  ifi 
I-  O  fi 

000 

000 


M  X  3« 
D  C^  -t 


CI  X 

t    . 

O  Ci 


Ot»roc>io--»^roo» 
o»a>oo<-«c>ic^r*r5 

OX-^COi-Ot^Oli-^CO 


ooococci^r>i«r«r»xx 

corotoiocofororococoiOco 
000000000000 


^ 


»> 


o^ci:5-?'»oot»xoo<-icjco«i"»ooi-x»0i-<cir5-^»o 
d 1^ ci 


oot^xoo  —  cico-^oo 
r-^    ■    *    *    '  X 


APPENDIX  XX REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     2731 


T  <o  00  o 
9  o  <c  r« 

O  OOO 


t>  ac  0>  o 

■  ^ 


o 


:ii' 


, J  »n  L. 

OOO 


cico'Vincor<-aoc»Oi-)om'^o 


r«xc»o^c9c9'^oot»oca»o 

*   ■?; 


o 

CO 


t»f-<r«r90«ec4ao^e«oe4a»i 

O  — —  WMC9-»|-TfiOOt-t*( 

OC'«-^«oacoeM'^cDaoQC-i<ri 
■^-•■^■7f^«ft»5V3ifliOOO«0< 

SOOOOOOOOOOO< 


C)r3^oor*aos»o<-iS4n'^o 
»«i 


Oft  O  O  O  S  9  <^ 
OOOOOOOOO 


>  lA  M)  IQ  lA 


t«xa»0'-«e<«e!9'«io«ot«Qoa»o 

§»3  —  t*£oos»fteiao'^o5enoo 


cir3-^iflot«aDoo<~iM*o^«3 

Si 

QBxacs^oooeioooo<-«i-H 
c<ioooeoc5oooS5S 

2730   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


• 

o 

Ta'-.o  Xo.  II   Missouri    River  Commission.     K  -  (Uflereueo  between  observed  and  normal  temperatures.    Normal  length  of  tape  at  62°  F  —  300.03851  feet.    Coefficient  of 

expansion  lor  1=^  ^  0.00000687.     Extension  for  1°  =0.00206126  foot.    Sec  Kept»rt  of  Cbief  of  Engineers,  1889,  p.  2759.] 

■ 

a 

c 

■•J 

u 
o 
O 

oi-tro>or«a»rioei5i«a<-ico»ooooe>4<r&aooc4^oaQO 

rtcococococoMCOcccocoroweof^weoMrtrtsweoMcoMco 

.OOOOOOOOOOOOOOOOOOOOOOOOOO 

066992 
067197 
067403 
067600 
067815 
068022 
068228 
008434 
068640 
068846 
069052 
009258 

r 

0                              '    ' 

s 

o 

0«-iM«-!}'irtOt»0000«-iMrt"^t«Ot-OOOOt-HNr5'*»0 

i.ooi'-xo»o»^cir9'*ioo 

1                ••••••••••.. 

S 

irs                                      o                                      r- 

1-1                                                             rl                                                             r-l 

1        CO                             CO 

• 

s 

«^ 

o 

e 

o 
O 

o 

a 

o 
■*» 

t 

o 
o 

ot«t«aoa»aoo^cMc^e<9cQ-<f>niotDt«i«a»a5aoo^>-i 
i»O'-<co>Ab>oci'<«<oaooc'i'<f*<OQOoc4'<«*«0aoQcotAr>o 
lAK^tDOtsor^t^t^t^r^acaocoaQQQAAAAOOoooo 

^*>    >...•.>.........■......... 

«OCIf«OOOOCl2S§SS 

S  jy  £J  S2  2J  £J  "  J^  rs  «  "  "^ 
000000000000 

"oe 

00 

550 

d                       

1 

e 

oot*coooiHNeO'«i«io«t*oooOf-ic»«'^».'5or»cooo 

0— 4CIC0if<i.0Ot*WC»O— < 

a 

ci    *    *    '    ■ « •<««! irf 

0               ^  ' 

CO                                                             „ 

cooin<-ir«eooiACico^oO(Mao-^>-«t»c90iAf-Hi-mQep 
oooocJ'^waboci-^ooeoci'^t-a^eoot-o.Hrtiftt^ 

OO»Hi-l.-l-^»He^C^MC^IMC9MrtC0C0«i«'t!-^'^"<»>»0lft»ftO 
^OOOOOOOOOOOOOOOOOOOOOOOOOO 

S  S  §  S?  S ,--  &{  ^  ^  °  ^  0 

©ocooooooood 

5? 

>:;'• 

®                 

1 
i 

5 

s 

Oi-incO'^iftOb-QOO»Oi-lMW-»'».'JOt-00«0.-lC>««'^lO 

'      iotOh>aooo*-4;]7>7'^to(2 

• 

o 
.J* 

d        1-5 ci 

1-t                                                             i-»                                                             rH 

t-  re  ■  ■ 
c»     ■                 d 

1 

4-1 

u 

o 

o«Pc^»'a<ococ»ooir5i-ir*«-50ir5i-ir--tococ<iQOM«0!pej 
-r®QOOiM300i-ieoirti-.o»i-trt55t^»i-teo3t^Sc<5* 

•wOOOOOOOOOOOOOOOOOOOOOOOOOO 

^^ 

• 

iftt^c5i-i.-o»ot*o»'--rtSS 
::?S':S^<?J<^c«ideoM^ro 

d            

o 

• 

a 
.2 

1 

oot^»oo»-«ff'irt«*ioot-ooo»o»-"cieo'«ii»oor-oooo      | 

Oi-idco-^oot^woiOi-i 

I"                         06                                                      cJ                 C)        ' 

1-^ 

Cl                                                f, 

1 

•*4 

«  Cl  o»  »ft -<  b- eg  « »5 1-"  00 't  0  0  N  op  ^  0  t^  «  OS  ift  »- t^  «  a» 
c5  0  0  0  ^  f-i  v^  1-1 1-1  ci  C4  d  c)  d  CO  CO  CO  CO -^ -f '^  •« '^  0  lO  S 

^OOOOOOOOOOOOOOOOOOOOOOOOOO        1 

i    S^^IrUtQ  w''^f-«oo 

tooOAOOoi-idcirO'^^ 

£OOt-Sd-*<«OaOOd53 

^° , 

1 

! 

1 

d                    

i 

o 

• 

s 
o 

o 

Oi-(SMCO'tiO«Ot-000»0»-MCO'^»OOl-0000  —  dCO'ti!^ 

'     ».oot>-woo^?ir:^i.oo 

\A                                      0                                    *  r^        '    '    ■    '      , 

1 

Cl  CO  •  .  . 
Cl                            Cl 

5^ 

o 

o 

00 

CO  0  «Q  c»  X -;  0  0  cj  90  ^  —  t- CO  »  «  »-•  t*  53  0  0  d  55  «*  0  0 
lOioot-i^ooo&wooi-'CiCMcoeO'^iftOOr'.r-aooodioo 

»-4r:i.or-o>^coi5  0ooc*'»'«D»oc5-i#050oM-»'05  —  CO 

in>Oio>A>oo9¥9t»t^r«r«>t-aoGocoQOoooOQ>Qiooo 

•  S  S  S  S  S  S  S  S  S  S  S  0  0  0  0  0  0  0  0  0  0  0  0  0  ^ — 

•wOOOOOOOOOOOOOOOOOOOOOOOOOO 
v..,,..,..,,,.. 

iO»-i^-fOOdX'*ooro 
C*coco^»oin«cot--XQco» 

6j  -ft  0  *  0  d  •*  0  X  0  Tl  " 

1-1  —  -^  —  dddddcocoro 
dooSoooooooS 
d 

^oor-aoa»01-l'^lco•«i'^oo^-c»o>o^c^^9•«i'lAo^^aooo 

0  •-<  Cl  rt  f  in  0  t^  X  0  0  ^ 

1 

» 

•J 

S3 

< 

ei                   n                                        •*                     1,0 

0                                        -^ 
Cl                                          n 

r 

£ 

u 

6 

0 

Q^cioOi.';  —  t-r:oifsi-«f-'^oorix—'  ooeogsio^t-co 
SS^.-^dcoco-^^riOolpt^aoacosjQ'^^dcin'^'ri^ 

OOOOOi-<i-'i-"^^-ClCMC?IC»ClrOCOCO^:CO'^'5'*-^-*lO 

;^%§iiSSSiSSSS§S§SSSiSSisiSS 

■^^ 

cix^jor^room  —  t^rro 
t-  r-  X  0  0  0  0  -<  d  Cl  .-^  .-: 
Od-rOXi-ico»ot»o  —  ro 
0  0  0  0  0  t^  r*  1-  I',  r-  X  X; 
rtco«ro?ororor5«ror-:ro 
cooooooooooo 

0 

H 

0-<fir'5-*»ftOr»«0»Oi-iMCOf"«Ot*X»Oi-iC»CO-«*iO 

1.0  0  I'-  X  0  0  ^  d  r:  -*  uo  0 

d                                        r-i ci 

t-                         X 

f-i                   1— ( 

APPENDIX  XX REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     2731 


•^  (DOOO 
O  OOO 


t*  oc  o»  o 


O  OOO 


eir9'*tf5»r»ooesor-«MM'^o 
"  '    'e-i 

CO 


c:caosooQOQOi-«t-».^»-<-^ 
».';SSknioo999O«0Q«pcp<p 

OOOOOOOOOOOOOO 


r<-«c»o«49«eO'^isot»ocoBo 


o 

CO 


?. 


■   CO  ?t  ■^  e  ®  ®  t*  t* ' 


3^  ^c^ 

o»i-<«o 

kfi  i<^  in  M^   . 

C  O  OOO 


oo  o 


c»r9^esor*oooo»HS>»r9'^i« 
»«I 


CI «  :«  o  «  ei  a» 
tn  K)  o  t«  («  QD  ap 
gc  Q  ?4  '9  «  00  9 

oc  e  A  ei  o  A 

ss 


ooo 


>«^^ec  o  lAM 

~  o  •-*  1^  ci  eo 

a  v-i  com 

O  •-  «-ii-i 

lA  »c  m  m 
oooo 


t«xa»0'4e«eO'^io«eb>Qoa»o 
■    '    *c! a* 


§t2«-^t*coo>nc4aO'^Q«ee)ao 
s^p^74f4C0'^9ino2t«r« 
o»^»M?t'>cS«-ieoior«o>'eo 


cir:-<i#i»c&t«aDe)Oi-ie4?o^«d 


§^ 


^-otAotrtrQcocasoo^iiScS 


t«acoo*4e«e9<««ot«oooO 


o 


732       REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 


I 


s: 
*5 


« 


(9 


00  C^  I.'} 


f—  t-  OS  O  O  W  CI  o 


as 


N 

e3 


5     I 

e     I 

I    ! 


S8 

o 


s 


ae 


O 


tt 


o  c»  rt  w  o 
1-1  o  1^  O  2 

S  "M  O  O  00 
1^  u^  1--  r:  ^^ 

—  i-f  1-J  ?T?i 


<.■    ■■■■.  ■■..•  ■ 

'^^^l-tKO 

fi  ifi  ri  o  -f  o  -s" 

•  O  O  t^  -f  ifS     ."     '• 

O  X  o  ^?© 

■ri  ci  oi  iri  «  r-'  » 
o  re  -^  -»« t":  71  o 

.  -^  -^  L-:  -•  -<    I    I 

•  i-i  T  f-i  o  o     .     • 

—  CI  «o  ?no 

'-'  ^-  *->  -r  re 

- 

r:  'T'  —•  »  c  -r  X 

C  i  T»  -<•  ?1  =  O 

•  1-^  t-  -o  o  -f    I    • 
.  o  »^  s  r?  5>i    .    ■ 

e-  r^  ■<♦  —  -r 
M  o  o  .~;  T 1 

o 

vT.  o  o  =  ts  -f  c: 

•w  ?l  S  p  .--  3  — 

■  r-5  ■M  o  i.^  o    •    • 
. »-  jc  .~;      -f    .    . 

Ti  r?  to  o  i-« 
r:  ?i  C-: 

si »-  3  Ti  —  ci  =■  »  »■  -^  CI  t-  r-:  00  -•  as  »"  ci  «"  —  irs 
c  t-i  c"?  ;;»  ?i  «  -"T  o  -T  ^  ••:  ir:  ^  o  o  o  r:  w  r;  ^  « 

o  o  ?i  -*•  CM  o  o  i-i  o  — .  o  rt  ?i  o  M  ut  ci  s  lO  r:  ?i 

o  Ciooo»-f«ooc-t?io»';if5»5  0«ocMr;«oo'-' 
-t'i«-r?^»aooosi-<r:o»nooffl«5oot»»ft^»^oo30 


os:<-ii:^'^f>^QCiftont-'«trir-<<-i 

I.*;  cs  c4  oi  o  o  Q  ri  »?j  r:  *£5  Qc  o  c"  ao 
M  rt  M  ■^  n  -^  o  CI  c;  r?  ci  o  »fi  «r5  00 
»ft  •—  fc  CI  «  ci  -.-^  re  f  i^  s:  oc  X  «  rt 

'-^n^:^-fr^  ci  r:  ci  CI  CI  •*  c» 


o 


S 


—  CJ 

^  f-  ^ 

^  "IT  *C 


=  2  S  c  a  =  5   . 


•/3 


(.  1  ■  v{^.  ..  v.-<.-<r . 


:<«] 


00  OS 

00  ^  t-  CI  o  o  lO  -^  1  r  irt  ?o  JO 

r'^  o  M  ci  -*;  C;"  •^"  1^  ^  ^  ~<  ^ 

©irto^cii-i-»'r:?t-»'Oifs 

22  OS 

;c  -t  CI  -t  re  o  c:  r:  X  o  —  i-> 
'-  .-:-»■«  o  ci  -r  T  "  rt  L-:  o 

oo 

r:  :c  00  -.c  1-  -;■  CJ  CI  CI  -t  ci  OS 

oottxxt'^xc'^rci-csr'.ciei 

-r  O  ^  c;:  Le"  d  00  cs  "hI  ^  x'  re  ci  c> 
o  •*  CI  T  rt  CJ  r-i  ci  -^  •*  CI  c:  —  c  I 


o 


ciflsa'0-«ri-*r?ieci-fx-*— '-• 
s  f  c;  '-'  re  ■^  re  o  CI  -r  -r  .->  .-e  •-  o 

»-  Q  •-«  re  to  «  «  «.T  ■»!<  CI  ci  CI  -*  ?i  ri 
oZi-tooo'TiOcerex-^^ot-re 

CI«-«Cl»-i«^  CJ'-'— "CITIi— "CI 


^  M  C»        t" 


re  5      qo 
i~ «      »-5 


CI  c«      c« 


ss  s 


©t- 

O  CI 


CI  CI 


C»  X  »  d  »o 

t-«  OS  «-i  — 


S  o  CI  x  a 


s 


o  o  o  — 

CI  CI  CI  CI 


S^§gg 


CI 


c« 

X 

OS 


o 

OS 


•^         CI        X 

o      le"      X 

•^       i£       -* 


s 

o 

X 

o 

o 

[2 

to  . 

CI 

OS 

o 

CI 

s 

« 

§ 

bl 


^     ,     :^ 


V  CSirt 


X 

ci 


xo 


C4  X  CI  OS  t» 

SI  ^  «  »rf  ci 
>  lO  d  3  re 
^      i««o 


o      i^ 


o 

o 

OS 

t'- 

I'. 

o 

X 

-♦ 

s 


a 
< 


a 
'A 


!3S 

SiS 

C3  ^ 

^ 

^^ 

to 

;s^ 

'* 

•^  o^ 

•<*"* 

«  — <       b 


CO 


<J-    V 


ec  cSiAoo 

g 

Si 

3 

5SSSS 

?5 

g 

o 

I.*)  to  o  »  o 
«  rt«-5  CO  M 

X 

ce 

X 

o 

»-  CI 

6  6 

>    9 


C  X  =  a 


C  O  <-  *-  52 
C  i  =  c  c, 
h«l>«  >-4  •«  M 


a 
o 
u 

>, 

t 

o 


e 
c 

K 

a. 
c 

a 


(:^    ^ 


APPENDIX  XX REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     2731 


«r  <0  00  O 
o  c  ca  o 
«p  o  o  r- 


t^  CO  O)  o 


n  ir  t-^  a '-*  n  »o  t"  a* '-'  n  in  t^  9 


O 


ClM'*«Ot»«>0C»O«-tC»«' 


'O 


CO 


_    dodoO|Qo<r<~'C^<9 


lA  O  It  ^^  w  S 


oi  Oi  Oi  a  a 

m  lA  O  lA  tQ 
OO  OO  O' 


O  ^rt  ^^  •~'  •-<  "^ 


t-aos»o^weo'«'0«ot»oce»o 


o 

CO 


O  —  »-MMeO'f-f»A 

OeM'<«OXON-<f«DaO 

ooooooooo 


c)  oo  ^  o  CO  91  a»  I 

lA  lA  «9  t«  to  00  X  ' 

CC  O  CI  -^  O  00  9  I 

CO  ^^  CO  05  05  Ci  ^3  ' 

S5-*'^'»«f^»AiA»AlAlA»OlAlrt 
0003000000000 


i-i^coe»  lAM 

ig  g  •-!  CO  lA 


r>QCOOr-«c«co-^iA<ot«ooa»o 

;^ 

'^ 

.043009 
.043005 
.044111 
.044317 
.  044523 
.044729 
.  044035 
.045142 
.045348 
.  045554 
.045760 
.045966 

.046172 
.046378 

cieo«*iAor»oocJOiHC»iO'#« 


Si 


CDMOQ^OCOClaOlA-^^COOlQ 
««>kAtA<Ot<»t«aoaCOiOOi-^f-iC4 

iCt-c5f-co«At^a»-i2f«oooori 




O  O  •M  «H 
COiOCCCOCO-^-*'^'*'^'* 


wcoSM^c^fjrj^'^^^:*'* 
=00000  0  000  0000 


t*flOOO^C«ICO 

'    *    'aJ    *    '    * 


iiAor<-  ooo  O 
^ 


2734      REPORT    OF   THE    CHIEF    OF    ENGINEER?,  U.  S.  ARMY. 


o 


C 


•    .    .    .    . 

n 


1-^  rt  ri  s  r-^  c^  c;  X 
ii  »-  c  «-i  -^  ^  t-  cs 
e:  t^  IS  cT  x'  x'  x"  si 


"I   I 

■    i 


,   .1 


•       •       •       • 

CI  ei  oc  ^ 
e«  rt  '^  ^* 


^  3  5M  I-i 


"i  X  oc  t^  r? 
t-i  1^  -t 
ft  ri  rs 


X  r- o  «c  *<•  —  e  r- 

ttf  r>^  ^i  r?  a  es  — "  »rj 

XXX»-C^«5.-l 

c:  ?i  s  r:  &.  I."?  lA  '^ 


r:  ir:  c  »•:  ?i  ^      = 


I  •     •  •    «  a 


< 


a 
3 


s 

3^ 


5 


N 


rs 


it 

G 
C 


o»nt^«oo«rx-<'t';x«-<x» 

^    Xt-t-i.'^XS  —  XXtSifi-s  —  -• 

irs  ?i  o  e^  r:  ?i  o  -^  T  o  —  to  r-  o 

.  or:-*o  — -•i''XS^rixrtC5?5 
^  cj  CI  rt  ■^  CM  IS  c^* «  rt  •.":  o  »-:  -♦ 


IS  X  r»  »t  I  -  c:  c  c  r:  ic 


cs  c  t^  c  ri  ».i  r»  s 


—  rJ 


>» 


«S^«^-=.s 


'  u 


**      MM     s 


c:: 


^=S  u^ 


r.r<. 


<^'^ 


V,    '•. 


<?. 


■"^  ift  -•  ri  s  «t  o  '^  c  rt  r» 
cj  rt  »3  r:  s«*  «».■;  —  ts  —  »2 


t^  «  «  CM  »T 

n  ta  k*:  '^  CM  s  ^4 


r;  r?  '^  rt  r:  Q 
o  »^  r;  "*  ■»»  Ki 


—  »>- 1^  r;  c»  cs  e  ■ 

'  cs  —  ■*  5i  e  5» 
c*  rt      c»  ci  71 


c« 


X  — 

»  *  •  - 


X 


issuer--*— -rr»»':ir-'*ao 
X  -^  s  ci  =r  cs  =  =■  c;  o  ».-:  tt 

MXOttSC  —  orf«>"*3t^ 


—  t-t^nricse  —  X  —  tir^ 
oo*-«CM  —  X  —  xcr-sC'T 

^^   9^    ^1   ^^  ^MH  ^n   9^  ^tm   ^1    '"'^ 


R99iar<^ei-^«3r^oric» 


'?»i 


s 

Bl 


?<?>2  «'<§>§:€< 


I"; 


«  n 


ci 

o 


fj 


s  s 


f-      o 


rt 


ts 
I" 

s 

PS 

1-^ 

-^ 

3 

X 

x 

• 

o 

» 

•^ 

« 

to 

CM 

?3 

CI 

c  o 

CI  »4 
».^  CM 


0>        S       A 


35 


CM  CM 


c  • 


X 
v"i 

X 


I-  X  ^  —  •H  ^ 

■  •  •  *         _• 


~x  5«io  so 
c)  ci  c4  n  R  :>« 


ssls^ 


R  cSr«C4Xl5^oH«? 

«^        "—i^        CI  t^ 


o      «  •*  r;  o 

Ct  t^  CIP5 


S 


s 


n 


—      X  t-  er  o 

t-^      ci  ci  1"^  X 
n      ^  r:  kS  o 


c* 


« iS  >■;  O 


s 


o    sssS       S 


S 


•  . 


a 
o 

i 


I      r 


Oft 


O  00 

-•  ■>♦ 

1-1  •-• 

CI  ei 


e»     CM     IS 


1 

§ 

CM 

1H 

»« 

1" 

•-4 

o 

1- 

• 

n 

g 

?i 

X 

?^ 

O  X 

•        • 

xS 

X 


CM        M        CI 


CI  04 
CICM 


o 

Ci 


^  Ci  —  r: 


:c 


ts  a  ts 


a      s  cs  M  ra 


s 


e;      CI  t^  r-  o  o 


"♦  CI 


ci 

CI 


Cl^Ci  — 

n  CI  o  •-• 


ci  -•  »s  t^ 
n  ci  CI  CI 


CI        CI  CI  CI  ci 


CI 

■«# 

C4 
CI 


CI 


CI 


3 

cr 

CI 


•z'. 


1.   « 


t: 


a: 


'^'      > 


.-r:<. 


■v^- 


9 


APPENDIX  X  X REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2733 


cat-  i-i « i- 

•^  i-^  iri  n  ac 
ct  -*  o  :3  ?>) 
ir;  i-  o  o  « 

kn  ;c'  r-'  »a  -f 


.J;  >  s  6»  o 


O  Ci  OJ  »^  to 
06  irt  O  ^  •-" 

»r>  "«<  <-^  o  »— 
.-•  o  •-<  c-i  o 

»0  O  ■q«  «  CI 

-^  ■*  o  0  M 
CO  »-' 


f-<  O  t^OO  CO 

t-^  s:  r>  ••?  lO 

«  »C  «  WO 

ira  tft  r?  s^  1-^ 

^-  "3  O  CO  Cl 

-♦  cj  r-  -^  ?i 
t-i  f-i  ?i  ci  re 


«  r-*  »0  ■«»  i-<  C^l 

a:  oc  r-^  c>  o  I  -^ 
00  V-  c^i  r?  00  o 

K  00  i»  m  O  tA 

00  i.^'  00  5:  co'  n 


O  CI  X  00 


CO  O  O  O  CO  f-i 

ci  CI  t-  ai  •rf  t-^ 
^  i^o  i  -r  « 

OS  '<*'  CJ  O  >A  00 

ia'es'».':'co'  c*  kf: 


C  B  S  s0  = 
O  O  OT  O 

«  S  O  ??  O  ^^  ?^  <J  y  ;;  f*H  <1  ;i- 1-3  .-3  H^  ►?  1-5 


rs  CO  •-•  CI  CI  o 
CO  x  c>  oi  irf  c> 

'— '  O  C-l  O  t-^  r-i 

t^  o  »oao  p  lO 

1-1  '♦  i-i  w  O  O 


X  O  A  (A  CO  lA 
CO  ®  lA  d  rH 
<-'  CO  CO 


<-i'*00      •OSl-OOOO 


CO  CJ  '^  CO  ■«♦  «-• 
^-  l-l  la  -^  d  »-• 


§•^00 
o  « 


CO  I* 


CO  CO  ^  ^ 

o  o  CO  lA 


'CI  CO  i-» 
CO  ^»o 


1-1  CO  o  -t  CO  ^ 

10  CO  CI  CI  CI  r-* 


o  CI  CO  X  o  a» 

X  CI  CI  CI  CO  "-I 

CO      n 


'-^iacoi.oociciociocoo'«X'<«oc?o 


eo«-<ocici^'i«w5i 
ci'«'<4<eoO'<«^iA 


ICOM-^COOCO'tO'-* 
>-«t<Oi-lCIOiACIiAO 


•^t-^XCI-f^OCOCO'-iiOX.fJ-fCOCOCO 

•-iror-iOoocoifsoco»r5'^'«»«eoci'Mci— ' 

xocsiAeoincO"H<?iep.^t-irtcicoxoc> 

i-«-^xi>"T'0»soas'»i!»coxcDOO'««'  —  CO 

CO  CI  ^  «-•  T-(  »H        d  CI  i-t  CI  T-(  CI  CI  CI  T-t  C«  t-t 


o  '»  CI  »r:  •-<  o  cj  '^ 

•ft  o  co'  1"^  rt"  cJ  1.0  t-^ 
c:  —  ».':  c  r-i  m  CI  c: 

■^lOiftCICii-n-^X 

oT  •-<  ^  t-  00  co'  ^'  t'^ 


coci^xocici«*-to  •xciot»mt» 

X  ci  "t  ci  15'  o  06  'I'  »-i  CO  •  »o  ift  CI  »-^  t^  CO 

co-voccoxccx.-ot^o  ■xci=.oi>'eo 

■^t^i.Ot-iSiCOoX»Ol-  OS-rxrCO-^ift 

l^'t*  <— X't^-t  O -^'cTt^  CO  CO  CO  CO  co't- 


5     •     •  O  O     • 
X  u  t.  -*-»  -^  to 


€€€€^€Ai:e€€/?€€>^GGe^  €€€^:<^^^© 


ciMix^mo-^rH 
ci  -^  co'  eo  h^  -t  t^  ci 

'♦CICICOiOOI'l' 

COt'CJCl'fCOCOCO 
lA-^CI^COOCOCO 

t— »-IC0O»"H«in^-O> 
CO   1— I  i«  c»  o  o  ■^ 

CO  C3    CO  CO  CO 


•  CO.-*t-dCI<-(C0«i-tX 

.  co'  cc'  lA  ^"  O  O  -^  r:  x'  eo 

•  •»j>i— lOt-^'frocicodi— I 

t  , 

•rH-^  t^L'^dCOOOOUOr^ 

'CO«r»^iAcodi-«i— iiAco 

•  cir--t»-tdcjCicOi-t« 

•  X  »H  CO  ri  Oi  ?i  i-  CO  oi  » 

•  CO  CO  CI  CO    CO  CI  CI 


o  oi  o  <— *  o  CO 
•r:  i-J  t-  CO  o>  "-i 

f  «A  O  »-<  CO  •^ 

C.  •*  C  ■<*  d  CO 

in  CO  1-1  O  ^  •«* 


CI  01  lA  -* 
CO1-1  ddi 
CI  CO    CO' 


CO 


OOOOCOt-COt^l'^COt^-^i-i'^iACOdOCOt-dt^CICIClt^O 

od'^otAcdcJcococJ  —  t-^cit^»rfc5»rJot^cc't^oc«<ox'>food^ 

dT-teocoio«-iOdo^oci:':i-icooco-*ro»AoO'*0"VCi 


cir*coo>oco^'^'»fXcoot^o-H<moc;o'«i«eocox«o»oo> 

lA^COi-tCOO^COCOCI^duOCOd-^dO^iAOCOOOi-*^ 

r*f-«eoo»-»'iftt^©»ndt>-'>*'  —  c-i55c;co^coc-cooJO'»''»ti-i 
'^xroi-i^t^cicoLOCOom-tf-ifiAift^-^iAXcooii'ooco 

Cli^i-ii-«ClrHi— <t-li— 'Cl»— r-l»-i— ltHCI»-'i-«i-iCO         i-«di-l         i-t 


C» 

f 

1-1  CO 

XX 

CO 

X 

l^ 

O) 

»A  X 

CI 

a 

t^ 

CI 

dCI 

lA 

»» 

CO 

CO 

© 

00 

^4 

• 

c 

00 

5S 

dO 

«oco 

i 

■ 

CO 

»A 

d 

d 

i 

1-*  0 

d 

s 

t* 

s 

»» 

K-l 

X 

1-^ 

?H 

1— t 

• 

rH 

CI 

CO 

»A 

0 

s? 

CO  d 

t-  I'- 

0 

MA 
•    • 

d 

1-1 

CO 

s 

XX 

X 

f-4 
d 

© 
d 

CO 

0 

too 
eo  lA 

1^ 
»A 

X 

s 

-<* 

lA 

• 

O) 

s^ 

as 

1— 1 
•* 

0 

CI 

i 

:s 

COd 

s 

g' 

CO 

0 

s 

S5 

s 

g 

d 

CO 

• 

eo 

^ 

i-» 

CI 

coco    . 
1^  1-^ 

CO 

CO 

d 

5 

00 

s 

0 
1^ 

3 

0 

ss 

0 

1^ 

?i 

X 

1-H 

g 

0 
0 

lA 

• 

§§ 

oao) 

s 

§ 

s 

CO 

0 

0  0 

at  o» 

s 

§ 

0 
© 

s 

s© 

§ 

s 

s 

0 
© 

d 

s 

0 

CO  CO 

CI  X 

at 

0 

CO  0 

r^ 

1^ 

•^ 

0 

l>iA 

CO 

•^ 

t^ 

d 

2 

CO 

0 

CO  oa 

01  0 
CI  :^ 

a  X 
CI  1.0 

0 

d 
d 

• 

I- 

CO 

diA 

s 

•^ 

OS 

?l 

0 

lA 

©  © 

• 

d 

X 

X 

1-^ 
X 

© 
-*< 
1- 

_■ 

cor- 

00 

^^ 

CO 

t^ 

1-< 

rH 

i-» 

s 

^5;: 

CO 

s 

X 

-^Cl 

1-^  rl 

0 

S 

© 

XCl 
CO  © 

d 

8 

X 

§5 

§ 

• 

gj:; 

CD 

§ 

0 

X 

1-^ 

1-X 

CO 

CO 

§ 

© 

»-x 
d  -J- 

S 

g 

Ia 

S 

CI 

CO 

0 

-3« 

M 

c  ro 

00 

X 

0 

lA 

0 

•A 

CI  CO 

»A  to 

IS 

g 

§ 

d 

0 

crco 

c  0 

00 

0 

X 

0 

c 

CO 
r-t 

CI  CId        CI  d        CI        d        d 


k 


4 

I 


t 


0;    <?K5.- 


u 

OB 


9 

§ 

s 

c 


s 


@€;      @  €; 


d 

o 
•*- 

Q 

o 


•1-1 


OB    09 

P  s 

o  o 


a 
9 

O 

M 

a 


u 


0 

© 

CO 


£ 

3 

» 

& 


e3 

r->    P 

o  P 
^  c8 


f 

p 
'5 
•J 


CO 


<©  @)  @  ev 


-i  "=  if  2 

S  ►-  a;  P 

S  <  o  W 

@@   Q      @  Q  t;  @ 


ki 


2734      REPORT   OF  THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 


3 


C 


S 


o 


S 

o 
e 
o 

u 
^         ao 

O 


^^  mm 


o 

u 


Urn 

a 


o 
a 


QOr-iOO 

»  *  •  •  •  • 

^  t»  •«*  t'-  fi 

k^  in  t"^  •<*  o" 


O 

09 

o 
H 


•3 
1    2 


< 


o 
o 


•3 


a 
o 


og 

a 
o 


u 


•         ••■•••• 

»rJ »»' iri"  o  QC  oc  00  eo 


Si. 


X.:3 


8ao  a  eBCO 
V  9  a 


n  O   O   $  O  O   O'S  w  OB   CO>g   S  c8 


.c 

t^O'<tf*fH 

azimiit 

^ 

•            •            «            • 

CJCMODt- 

usss 

Back 

o 

00t<-O<D^fMOC« 

» t-^  ^»  cj  a  «  r-J  in 

Saoooi-io  i-iOi-i 


i-'^i-ii-tt'r^ooo^ 

CO  tf)  O  lO  c^  •-•       o 
CO « CO      CO      eo 


oiAr<-cooooQO^t.')ooi-taooo 

ociooKCvio-9'^O'^tocokn 

.  «o?o-r0'«»'-»i-aooe^ooc3oco 
«s>ci«'vc^»ocM'-»eoirtoo-»«« 


•        •••••••••a 

toaocjioi.iooocoiA<n 

'NWC^aOO^^'WCQtp 

»  cT  t>r  o*  c^T  ift  ci  o"  CO -*  lO 

t^  1^  W        ^*  1^  M 


IB   Ot 


o 


cii  ^  .^  i^  «•  C  Q  tf  **  a 


esOS 


o 
a 


•   ••••••■••• 

^m'<#e4«D«Din'^eeoe4 

C^tAlOCOCMCQlAf-ilAr-iO 


t^e5eoc»if?c9co-^»neop 

coiO>r)'^C40r-icO'v^n 


CO  a  ^ '<^  A  CO  a      qqiaoo 

CIC4CO        C^C4CI        CI  « 


tOCO«Ol*'^»-«'T<WOt^^OO 

^7^oejoaaadir>iA«o 

■«k(5iocOMf-if-ieo^^eoiA 

»-«b»t«.5ocia«Ot-iop»^»ftt* 
aor-ieQc4>-iao*-)aoor»a53 


e^foooccoiAt-ioc^r^ao 


_     -    _     ...        O  I'-l'-  « 

•^r-ii-ioaffoo?5  !'•?:•« 


€©<@©<]<3^3^©<I 


«-■;  X  -^  1-n-H  ^ 

o  ooc  O  «2P5 

r-i  CO  O  •*  lO  CO 


t-  CI  a  oc  —  t- 

CI  Ci  CI  CO  rs  c< 


CO  5  ^^ 

a  «^ci  a 
cir^  —  a 

Cl  CI  CO  — « 


«  CO  C  CI  ">♦  t-  CI  C»  ^  t^  CO 

S2  2  ^  ^  '2  '^  "  "'  *^  "i 

cicicioi^-rcortr^^o 

<-iCOO-«*».*5cO'»j'C-S"ir*f5-^ 

t-CJOQOt-'I^COO-^CIO 

r^         »-•  1-^         CI  '-^ 


ta      00 
^1-        CI 


r-<  lO  CO 

•  •  • 

»ft  I-  CO 

I-  »a  CO 

F-l  O  CI 


oo 

82! 


lA 

a* 
eo 


o 


to^coto 


S        S  W  t»  CO 

00      a  t^oco 


I-1 

CO 


CO 
CI 


CI 


§^ 


s  s 


3        00  t' 

1-1  00 

•                  •  • 

r-      «o  S5 

O        '<«>  lA 


to        CO       o 
C4        Ci        CI 


a     a     a 


«o  n 

•        • 

23 


ciS 


§s 


o 


i-t       00  t^o  o 
to      a  o  lA  <« 


t-        CJdlAOO 

CO      -^r; « lo 


?;     ^ 


CO 

s 


CO  lA  lA  O 
f-«  CO  CI  CO 


a      a  a  a  a 


d        lA 


^  CO 


^ 


t* 

^ 


o  ab 

f-i  r-t 

CO  CO 

CI  CI 


1 

§ 

^ 

t* 

r-t 

* 
»< 

^ 

f-H 

•A 

? 

ci 

S^ 

si 

«0 

00 

•-* 

g 

lAOO 

ooS 

00 


o 


CO  •-•  "•  o  CO 

•  •  ^^"    •    • 

>*  <-i  a  "-"CO 

ft  a  lA  a  lA 

a  a  (9  CI  eo 


CI        d        C4 


2S 

CI  CI 


«o 

■ 

SI 

CI 


Scir-  CO  »A 
r-t  CO  ■«•«  •>* 

_*  «  •  •  • 

8       CO  CI  o^ 


»-        CI  •H«  »A  t- 
CO        CO  CI  CI  CI 


?s 


8 

CI 


a 

s 


CO 


lA 
lA 


s 


tA 


CI 


CI  CI  CI  CI 


CI 

•H" 
CI 

CI 


CI 


lA 
CI 


s 


Cl 


CI 


ee 


C3 


c 


a 


r     -P 


cs 


C5 


CO 

t*  .2  -^ 

^  p^  I 

©  ©  €) 


£ 

2  • 

e  o 

es  O 

esq 


X 

a 


o 
O 


•*3 

en 

o 


V 


c 
o 


a 


:^  £  *  - 

•r  -  C 


_       c:  >  ^  ** 

G   €K<© 


C5 

o 


P4 


APPENDIX  XX REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2735 


•       •       •       • 

O  CIO  00 


a 

s  o 

o  • 


CDMO 

dtOeo 
64^00 


o 
aDt4 
S  o 

H 


OCOIA 


i 


S3 

to  Oft 

eocQ 


d 

« 

c 


aoeoiOAeftO*«Amiftt<>r*t«t<> 

oteMcoooct^koaqooQeo 
e4*-iC4aoeoo»«t*«5?40wC'i 

aocoo^iA«e'^t«<-iaoi-4aoc4 

erf  w  cf  CO  ci  e*  eo  ^  5^  eo  ei  «•  « 


CO  «9Q  ».• 


•^4 


9  « 


S 


§ 


S  ®  5  © 
«  «  3  'o  CO  3 


•     •     .     ■ 
OC  C3  CO  9 


o  r<- 04  lO  M  <e  M 

r-t  eO  '^t  O  iO  t-l  1^ 


ipH  oc  2"Oi 

QC  A  C9  CO 

^  1  fi  r'    " 


CMI 


!  90  CO 


CO      no* 


ct 


'^daocor«iHiA»r-icoaooco 

0C'<«<-<e4K>A<0inQiA9O<-4 
iHC0>'9C4O'^OC0lAl0C0'<4'rl 

OH«'-»-*'r-00©-*OOi-l--lQ'^ 

co'^coiAf^cioeoiOr-imoeo 

aOA9<D<ACO«DCOiniAC9«^in 
■«A«CO        "*  "*  5"  CO  O  CO  O  t» 

CO      CO  «  CO  «-•  rs  c»  CO  c» 


«ft,-r9O».0r--r^O«0iOOWC0t»^t»l-00t*rS00«D»HC»O»Mi-i 

^  „  ,^  ^  r4  ,-1  f-l  94  .-t        rl        CO  CJ  C»  C»  i-l  i-i  •- ^  iH  CO  rS        r-t        r-t 


•ot-Mi^eoo 

•         ■         ■         •        •        • 

•A'^  a»iA  CO  Q 

?)  >H  CO  f-l '^  lO 
I  «o  i-o  00  a  m 


@@<]  <]<]<]<] 


•        •        •        • 

go  OS  A 
O  1^  w 


cjgq  —  cj 


eoorr  lo 

O  f-«  v-*  00 


OOt«  CO  lAiA  CO 

CO  >* -^  «p  tr  '^  t-^ 

'•  CO  CO  ©  O  CO  rH 


•>-ooo  --©©c» 
1/3  CI  •-)  la  CO  -<»  CO 


CO  O  CO  »2 '»  m  tr 

CO  o  a  CO  o>/5  P3 

CJ  r-l  Ci  C»  CO  M  ."O 


s 


3 


00 


CO 


lAO 


n 
o 


© 

CO 


s 


f! 


CO 


C4 

m 

lA 
M 


CO 


CO 


00 
CO 


522 
578 

w 

■* 

^^ 

■ 

^^ 

f; 

n^ 

e<io^oo«t«    •r»©caeo 


evi  «0  00 1«  ©  lA 

t»  ri  t-  ©  W  O 


■^-*  00  CO 

— •o»-^© 
QOeoco  © 


i-i  W  ©  QC  O      • 

CO 

r-CI 

•           ■•••* 

S  S  §  ?i  CI     ■ 

• 

•            « 

oc  o 

K  ©  •*  S  O    '' 

^t 
■^ 

-f<O0 

■V© 

N  CO  N  C«  C4      • 

CI 

X  1*5 

CJCO 

r-iaocj«*i>c»©©».0'^o 

CJCO»-Qp-»'^'^©  —  ©c: 
iftOi-iO©cO'^©eo»Af> 

ao©©t-eo»o©-^r5©o 
CJ©'«*»A»rti-i^"4®-J'© 

ci  00  t-H  lA  ©  to  rt  c|  ■>*  X  ».o 

»-i  31  lo  rt  CI  CO -^ 00      o© 


©  CO  X ''l' ■>*  1-1 
OJ  «-« o>  -^  ©  of 
CO  d        ©  lA  ^ 


•  « 

go 
CI 

^      © 


«-<  lA  X  »f^  lA  -^ 
CO  ©  •-•  lA  CO  t- 

»A  CO  ci  co'  ci  t"! 

»-i  »A  ©  "V  CI  •-« 


©  ©  ©  ©  xt> 

CO  CO  ^  Co  CO  CO 


oo 


© 

CO 


X 
•A 


© 
CO 


s 


s 


s 


s 


s 


oS 


©  ©  o  ©  ©  © 


©     © 


o 


o 


X 
CI 


CI 

n 


00 

si 


lA 


eo 


CO  »H 


8iA© 
©  t« 


lA  <-!  m  ci  CO »-« 

T-l  ^»A  t-  ©  -« 

r-i  X  O  ©  ^ 


r-         X 


lA 
fO 


CI 

3 


CI 

© 


CI 


CO 

© 


^1 


CI 


© 
o 

© 

M 

CI 


CI 


CI 

52 


s  ss 


s 

^» 

eo 

CI 

X© 
CI  CO 

CI 

\ 

dCI 

c 

v: 

r. 

es 


OS 

a 
a 


©         © 


a 

> 

a 

6. 


09 

e: 

0) 

if 

o 


a 
> 

o 

£  ^ 
(3)   <](§) 


g-«  t-l  ©  I-  r< 
©  l"-  t-  CI  « 

•         ■         *         *     — *    _^ 

©  ©C*  CO  CIO 


»A 


ci 


©  © 
eo  n  I 


I  ©  C>  M 

I  CI  ro  rt 


©       r- 


CI 

CO 


dCI  CI  CICI  CI 

^  T  'fl'  -t  ■^  "* 


CI 


CI 


•*3 

o 


^  2  § 

t-  2  r  O-^ 
a,  2  /:  g-^ 


•4^ 


«  o  5= 


♦a t-5:  2  o  g 

.a  o^Jz:  o  t^ 
cA  O  :c  i-t  2?  Ec4 


X       o 


2736       REPORT    OP    THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 


o 


o 


»«£       "=: 


00 


T. 

o 
B 


3 


a 

at 

K 

Q 


:;j 


o 


jja  c  ir:  ITS  CO  in  irf  "'I' »  «  »  o  •<♦ 


I— •  ' 


S 


•  csiftoOQomocs'^eeQ'^ 

•  r«tO'^Mot«i*c:oop4oo 


•  '"  t 

•  -pi*    ^ 


r 

C 


•     p^  .^J 


I" 


c  a 


oao 


5*  "?s"S  ~  S  S  - 

^*  t^        ^p*  fc«  »*  p^  ^ 


y:v:i  — .  .. 


<• 


Cl  -f  O  O  Ci  —  ut  ;C  !>•  O  1."?  -»■     • 
rt  c;  fc  I-  ct  ^  o  ci  '^i  -^  c:  »r>    • 


^        rt  w  ?!  w  fC  CI        «  N  JM     • 


9!  a 


'^nooooocci 

•       •       •       •       •    '  • 

CI  M  d  ^  M  t» 

F-  OC  OS03C4 
i.'d  OO  "«  A  O  O 

eo  VocJ»0"«f 


> 


Si 


X    .  c-5 


90 

« 

3 


W(0  ^«D 

•  •         •         • 

••       »■      ^       • 


o 

h  9  » 


w  :  bird's ^  tea 

«3  :*  t;  5  2  2  »-  2 


s 

I 

c  o 

MM 


I-  ci  ci  ^  r:  i'^  r^'  x'  oo  t^  <d  '*  a 


M  CI  Ci  in  X  5J  »5  fs  o  —  i-^  rv  is 

~     O  ri  O  ?1  ^  CJ  «  -1"  CI  -»  -T  -*  C 

.--  ci  3  •*  »  S  X  ?i «  o  CI  -^  -r  gc 

«  Cl  ri  i-l         d  i-<  CI 


•    ■    •    ■ 

ici  JHS 


•  X  f  ^ 

•  U5  M  « 


■  tt  C»  '^ 
•  CI  Sn  CI 


.  CI  e-5  "^ 

•  -^  -^  w 

•  ri  ^  I— 


'  5 '-:t 

•  o  CI  rt 


I-  C5  -♦ 

»  c:  « 


CI  X  Ci  o  r^  «  lO  CI  'T 

^rcoorr'TSCio 


^-*rM^3it-cio-f 

©■-f^O'l"<r-»'OCI 

iC  i/^  i-^  m  s  o  -f  CI  cc 
JOtftX-^-xrrx-i-X 
CI  fC  CI  CI  CI  ?C  CI  CI  CI 


«  cS 


-!•  e  o  o  I'' 

•       •       •       •       • 

«c  rs  -»  e:  CI 

■^  -^  CJ  c  ^ 


Ti  s:  xoo 

f-i  ^-  CI  O  1.1 


CI  c:  t-  i.-^  I" 
i:^  X  o  —  X 

CI  CI  •-'  m  CI 


CI  91  CO 


Cioxx  Xrt  —  oiftr^r:© 

I-  -^  CI  -^  r:  »  s  ci  '(t  »♦  •^  o 


»ft'*-txci«-^i-'»cieco 

r-'<f-ifOe:-^-rOciorc  — 


lO  ift  ut  15  o  c;  -*  ?i  -3  CI  Ci  i-l 

I-  I-  o  55  3  »o  c  o  c5  "  rt  rs 


ci-c:xcsoo-^csr5^s»«<*» 

•        •        •        •        •  •        •    •        •        •        •        • 

j^j:-~-o-f^tr-»so«c«o6 

1"CJC^-^0  —  CIOCI^C9« 

5  -*  CI  t-  C  X  1^  11  —  »o  Cl  o  o» 
©•""ClCm^l-HftCI^iftOiO 

ic  cj  Ci  t-  ift  I'"  r:  -•  -r  r*  t*  o  o 
x  t"  o  cc  1.1  o  « it  I"  I''  eo  'I'  -« 
CI      —  rj»-i  ^  •-<  CI  CI  »^  CO 


C5 


o 
1.1 


s 


CI  o 


I- 


i 


55  t>- 

•  • 

9  CI 


CI  ---»• 

X  rs  n 

^  _.   _.    • 

X  X  £•» 
rt  O  71 

I-  :o  r? 

-f  T  -r 

o  o  S 


1^      I" 


-^      «o 


X 


-*  1^  X 
X  t-«  1.1 
O       f       -r 


I-        X        s 
-1«        ^        CI 


o      «      c»      c 


o      c      =      o 

C       O        5        Ci 


o 


X 

CI 


CI 


CI 

3 


CI 


p 


c» 

5 


CI 


1.1 


X 

CD 


s 


C5 


o 


*»« 



^            ^ 

s 

I 

'   i% 

• 

- 

1^ 

CI  «» 

®  —  oJ 

l« 

• 

X 

•^ 

jj 

i  X 

I- 

-t  Cll> 

1-H 

•—1 

CI 

i 

11 

>-4 

o 

(O 

1^ 

C5 

1  2 

03 
< 


r3 

CI 


0> 


CI 


X 


I      J: 


;^ 


Ci 


X 


u 
u 


ca  ©  CI 
I-  -r  t- 

t         •         • 

-r  a  11 


CD  CD  Ci 
CO  CI  r3 


Cl 


^•/.  . 

rsn  : 
s  a    ; 

*  «    ! 


|4   u   « 
u  u  o 


X 


O       Cl       c 


?l        Cl        CI        CI 


<■ 


( 


*». 


a   5 

\  .1    V  ;.• 


i 


3 


■/•, 

u 
et 


ui 
ci 

3 


s 

f1 

1- 

*     * 

X 

I'- 
ll 

Cl 

«1 
l1 

?^ 

?l 

i.1 

^ 

X 

Tl 

1^ 

X 


o 


Cl 
Cl 

f 


C4 


•  ^  <^^ 

^It  *»^ 


•-3 


APPENDIX  X  X — BEPORT  OP  MISSISSIPPI  RIVBR  COMMISSION.     2737 

ii  li  ;iiiii  ;d  H  ;ig  :  lii  \  iiiiiii  : :  liii  ;  lii  ;  ;ii  :iii  ; : 
i  M  : ;  Mi  ;  i  Ie  M  : ; : ;  U  : ; ;  i : :  i  ;i  i  i»  i :  M-s :  ^  1 ;  M| :  M  ; J  ; ; 

kkimMi  \  \  iilllUilliillli  1  ^a^iHUisliliil 

523 

SSI 

53 

s 
8= 

iii  13  n  ; 
2S5I  is  :  :  : 

55Ss5  :  :  : 

S5SSS ;  I 

3  MS! !  ;HiSs3J 

I55SS£!;S2$3SSS3 

!S3§S!8SS5SE3SE 

3  i  :gS  ;  [SSI  jus  :  ;  i 

m 


iiiii     i 


3    ?!       S 


nil 


2738   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


s 


1 


St 

o 

•0 


1 

r 

I 


e2 


s 

o 

c 
o 
u 

ee 
O 

•a 

9 


« 
fc 


s 


•       ••••«• 
*.  00  »H  t—  t^  Ift  t^ 


a 
o 

OB 

o 
H 


eo««mci 

•       •       •       • 

^  k  J  o  o 


•^»t*«-l 


a 


o  90  n  1-4  'M  o 
fH  smOw  oiS 

o  lA  tn  o  a  t- 


Soi5 


lA        O 


a 


-<1 


8 


•O 

d 

*^ 

a 
o 


(-)  Q'ftt'ioaoooi-it-wt^ 


•         •••••■••••••■••••••■•a* 

n«oaoi«cer*9<Ac4C4c:eo-«aoe»eo<-iio^o»r-c»e4o 

n'^-<fir»^«oooor9iA«-iCiiOiOp-iQOO»t^^coaocDesi 
oa»eie4a»ciio«ot^oeQe>iM<wacr«i-^^^oaoaoc9e)9&iao 


;S 


Si 

o»ao 


CO^^lO^C«t9CM^O        ^ClC>««^MeQ^««eO91«NCi9e«CO^^09 


c 


(4 

o 


J3  «  «A  £  o  P  S 


M 


o  s  u 


J.^^t^^^^ 


s 


o 
c 
3 


•"•?< 


«  o  o 


d  6 

•*CJS 


s  o  o 


MA 


|B5,g55ri|ifliiMl||5iss||| 
Q)®<l<l€)@<l<lS@<](g)(§)@<i<l<l«l<l@@<l«l<!<«3 

.  _  • 


(D  00  ?0  CO  t*>  O 
CDid  A  ttOpt^ 


COS  '«?IO^ 


CO  o  -^  rt  ^  o 
ooto  '^k;  coiA 


t-ioocieoir:e»«oo 

•       ••••••• 

o<poca»aO'^C4-^ 
xace»-^a»aoapo 

.-•  «  rt  W  r-l 


t><-ic«oooof-iC4^e4rtqo 

OOf-irti-irt"^'««i«Mt-»« 


'«x<AC0a)Qoa>«io<-i«ot^iAO'<4<i«oc»'^«c»oonQooe>9oo 
■^p-4i6'«^Off4ooiacoi-4<AcifHtooo7<iMiH^e9'^e>iiacoe9 
cQ^*OOo>ort'^i:;ooatort<-io>'oo9apeioc4ci««eaeeQo 

rt*A:fcooo^aoooa>^oxooo«HOt:>c«oa:Q-^^>-<f>^<D^ 


l" 


Cl  •>* 


It 


00 


rt 


s 


CD 

rt 


r-      a» 
^      rt 


I- 

o 


Ci 


I- 


00 


f5S 


or- 


C:  A 


CI 

00 

1-^ 

" 

3 

rt 

S 

a 

■» 

00 

o 

o 

1-H 

CI 

0> 


CI 

00 


»o 


3  3 


«ft      t-      t- 

•-I      o      •* 


•  '2     "1     • 


o 


I       O    CI        M        CI 


a 


CI 


I- 


CI 


OOrt 

9  CI 


C«»^ 

ode* 


CI  CI 


CI 


s 


a 


C4 


91 


rt 


rt 

a 


rt 


rt 

o 


rt 


3 
3 


I  I 

3  I 

s  I 

ca 


P?        O       O  P4 

@  @   <3>      @ 


£8 


a 
s 

1 

O 

V 

-d 

;:^ 

o 

^ 

2 

■4 

3 

A 

;zi 

@f 

^ 

a 

a 

m 

9 


APPENDIX  X  X ^REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     2739 


e« 


.  ©  ©5^  o* 


o 

s 


•A 


t»  •»—  -♦CO 
«  7<  CO  «  « 


Ok 

•ao  W3-4>»^A 

• 

^N                       tH 

3 

2^9:{S!;8 

•     ••«••• 

s 

SSSSSiS 

«4  v^  tM  ^a  (^  ^4  vtf 

c»  o  a  s:  aasft 

1^  O  CD  CO  9  t^  00 

8'  ^i  c4  ^  O)  go  od 


s 


n 

o 


<A  CO  ^1  O  23  S  A 
ol  r«  M  <v  00  Oft  r« 

-*  CO  CC  M  rj  N  CI 

S  O  O  9  O  O  O 


-<CI 


•   * 

o  © 


e 

3 


O  O  3 


s  S  s  z,c«»w 


o 


® 


2740      REPORT   OP   THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 


s 

k 


c 

K 

.5 

'S 


5 


S 


o 


B 


o 

0 

at 


^0<OAOCO'<^0 


•e  1^  »  ■<*  o  e>i  ^ 


4jj  irt  CI  ®  rs 

»2  »H  j-i        »-l  1 


a 

o 

-♦J 
« 

m 
o 
H 


S 

CB 

M 
et 


3 

E 

*N 


o 

B 

o 
a 
o 
bi 
.^ 

< 

O 
u 

O 

c 


bi 
(4 


§ 


& 

TJ 


s 

o 

c3 
■«-> 

CO 
Cm 

o 
c 

a 


>i 


-I 


Z 


•«4 

CO 


a 


^5J-5t§5'£«53 


o  ci 


oo 


11  rt 


5"^ 


C4  -I"  oBirt 


o  -t  or-  CJ 

f  »^  CI  01  o 


1^  OC  »-  1^  "^ 

«o  -»■  —  o  ce 


CI     •  ^ 
^     •  CI 


-r  CI  r:  M  CI  «  »-  f: 

©  -♦  «o  X  © 
-»•  ^  CI  c*  5 


o  -f  o 

CI  tft  CI 


t>-00  »-t-- 
X  cm  00 


CI 


■^eotnc) 


lift  ■^L 

a»oo 
cf»H 


s 


CI 


si 


f^  P3  CI  f 


H19  (O  to 

rt  o  CI  ^ 


I-  00 1^  00 
1-^  r:  ci'^ 


m  _  1^  1^ 

•->  —  »-  ci 


o<o  o 

•        •         • 

iftCI-^ 

«o  o  o 
0000 

ci"i-i 


8 


bl 
l4 

>  c<  « 


i-<  t»  CI 

^r-lCI 

'T  c5ci 

c  1.-?  ei 
CI  rs  C3 


■^Cl  CO 


-^rtci 

-*  MO 
W  t>-  •^ 


«  •-•t*  M  •-1  C5 

«  •  •  •  •  • 

?0  a»  rj  00  ■^  2» 
CICO  rH  OOiACO 


« 

*  s 


.2 


00 


E@€'E(3)©©E 


C9  ooxooe 

«  CI  •*  ©  "*  o 


CI  t-  ft  X  o» « 

1  rs  o  cid 


>*  « 


1^  »ft  <-'  ©  CO  ci 

©  ^I^X  -^® 
CI  »-i  ""  CI  ri  »-i 


CI 

to 


© 

CI 


r;ocooci»a« 

©  CC  CI  CO  -^  CI  •-•  ^ 

eo©c5Xopcicix 

-♦corf©c5cif-i© 

t^  10  ^  ©  CO  CJ  O  H* 

^©iO©«-t.-t«-i 

►-ifiroi-iciro^r-i 


kO  i-<  ■*  CI 

I        ■        •        •        • 

iOCl©<-i 


CC  t»         CO  M  r-t 


©< 


OB 

a 


@€)E'g>§:H<] 


a 

o 


SS2?38S 


t-  ^5  CO  ci  ©  o 

©CO©  ©Cl^ 


-tCOOCI©' 

00 1^  ©  «  o  « 

•-•        CO  CI  CO  I 


UJ  -^  CO  o  —  ©  •— 

ro  CO  CO  CO  ©  "«»« © 

i^acoco  ©  ©t- 
©  CI  ©  ©  CI  ■*  ^ 

'♦CO©  CIO«D-- 
to  CI  Ift  t'-  »-  I'- 

CI  •-•        t-i  fii^  i-t 


•HO 

Cl^ 

Cl-H 


o 

MH 


€)CE 


So 
CO 

t-  00 
CI  04 


ift  ift 

©  © 

10  CO 


»o-< 
o© 


H 


9 


CI 


1^ 


s 
o 


0; 

-3 


«   I    -P. 

O 


I"©        ©  lOXO        Ot-O©        ©©©"* 

©o      o         i^oot^     o6o©x      SS'-'^'*^ 

355    CI       ^    S    S35©    ciciSS 


08©      o 


SS^ 


CO 


1^  CO  »•;  CO 

©  « I''  -^ 


gr^©x 


©X 

H« 
•0 

SS2§ 

s?l 

ci 

I-©  0 

«^CI 

ss 

S 

gg§ 

o©  ©t* 

r-i  CO  CI  ■»* 


—  X  ©  © 
CI  "-^  r^  —• 


§g§g 


I  ©  ©  r-i 

— **4c>© 

UOf-iCOCI 

©  I-  r:  -t 


I" 

© 


1.0 


.  CI 


•       «  • 

3»©  -f 

©  tH  1^ 

^t-  © 


o  ro  o 

I'^cii-i 


CI  CI©© 


© 
X 


CO 


00  O         I'. 
Hi"*        CI 


»         ■ 

I'* 


lil?  .-^ 


lO  X        X 

CO  CO      ro 


f  »»• 


©ox 

I' 00  CO 


©  ©^ 
■**•■*•<♦ 


©  CO  t-  CI 

CI  -^  ©  »o 

xocoeo 


X  ir:  oor-i 


55a§ 


CI  CIrH  1-H 

oc  1^  d  CO 

CO  ^^  CO  © 


© 

CI 


•H©  CO  eoio 

iQ  't  lO  ©  © 

©  CI  O  -^  ift 

I'  1-^  -^  CO  -^ 


"♦©O  ©© 

1-^  ^  -I"  ©  t- 

•        «         •  •         • 

CO  10  x  r-  © 

CO  ©  O  10  iH 

©  ^  CO  ©  © 

f^  f^  f^  ©  f-n 


©  ■*  X  CO  CI 

•        •        •  •        • 

SI-  f-i  tHd 

CH^  CO© 

1.0  ©  d  t«  CI 


©xeotftoo 


CO 


•-fOl^^d 


*-l  X  O  ©  QC  A 
p^©OrlOO 

©©©no© 

f-H©ior«abC9 
cj-^ci^ocl 

XCIift  X«-iCl 

e*  JO  irt  I-     iH 


t-xcitft  CO  ciSoo      r-lS 


©©©•-< 

CI  ^  ©  ^ 


^  ro  •♦  o 

"t"  -*  'T  ^ 


coco  CI  © 
-f  ©  ^rt 


H  ©  t"  h» 

-r  T  -1"  "J" 


-»■  ■*  -^  -r 


© 
ro 


2S§§    SfS 


XX  ©        ©  •^ 
■*•<♦'♦       1:0  »o 


nioScoeoS 

'6Ss;:^8S 

--  r?  eoc;  ©to 
Hi  \!i  lA  tii  \ti  ia 

w^  t^  w-i  r^  m-i  r^ 
«•■*"*■*  '^  ^ 


■e«ia«» 


CO 


vac 


c   ►-'   ►•    »• 


»    r    c    CI 


B       EB    3 


»-.    ^'    ^   •^ 

SEE    BEEE    EEBE 


e 


B 


c  e   01 


•<  ^ 


^  c,  c«  c<  n  n 


H    ^    H  H    H 

BBbJ    BQ 


BBBBQB 


APPENDIX  X  X REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     2741 


«t  ♦» 


3H 


WCSL 
OOO 


s 


00 


O  i-<  lA 

•  «  • 


BEIH 


OCt«  CI 

coo  -^ 


OON 
dMO 


cic5 


CI 


ocr^o 

•OCIO 


o  ©  rs 

CIMO 


oo  «c 


«  • 


eB  eS 


51 


"a 


eS 

a 


■»»•  ft  O  "*  o 


to  o  rafo 


QOOOOiOi 
•0>A  flOSi 
ClClClt-il 


to 

CI 


CI 


to  tC  C4  "»•  d  "-I  O  't' 

S^3eaoo  oe  t« 
•O  O  C9  CO  «-•  Cl  •-• 

OO  X  O  to  e  ?!  O  >H 
CO 


ocie»'«c«tot«OQOt« 

•       •       •       •  *       •       •       •       «       • 

356.8 
739.0 
067.6 
918.4 
564.2 
710.5 

t-ocof-if^^eo'to 

•  *H 

ocr:  t 

^ 

6 

;3 


»  ■; 


eS 


BB€)@EH(3>3)@H 


COi-'OOt-OiAACOr^ 

cicicir^f-icomcj^ci 

2oeo^«»co20p-e>oM 

^«otociaoocioo«ao 
eoiAcScicOficiriCiro 

CICIOf-i'<#C0C0»-iCl 

tOtOAC4tOtOQ6f-iaO^ 
CI  C4  Sid 


•o 


S§S^?; 


O  C4IO  «^ 

^  •>*  -^  to 

oaMiOiO 


CO 


•o 


O  1^  f  QC  t^t- 
CI  CO  to  O  to  lO 


a»  M  c)  CO  «o  e» 
•^  <«  'xii  to  tn  ci 


a>  lo  to  lO  CI  to 

lO  Cl  "-I  to  »^  C4 


CO 


CO        1-1 


t«  CI  d  p^  00  «D  «H  tH  (O        toco 


I-<XO»fH 


I^O        «0>-<        00        tOtOOlA 
'"«»0        'J'l'-        fH        tOtOCl'^ 


i-<es 

OOO 

ciS 


•410  f-i 


O  O  '^  rH  lO  O 

o>  oc  ci  cJ  CO  to 

r-o  CO  00  «  •>* 


«f>  to  i-t  f-i 


•3 

m*    ^    > 

4)  H  S 


a;  "   — 

•  2  ii  o    •    • 
•<  E  OS  ee  •<  p^ 


CO  CI  CO 

■-I  CO  ci 


ci'i'co 

t-^  f^  o 


p-4  AOO 

CO  S  t- 

Cl«-iCI 


gci 
lO 

to  op 


CO  t-«  lO  O  CI  to 


CI  lo  to  a»  o  d 

«-•  ^"  O  Pi  ^  ^ 


00  C)  o 
-1"  «  lO 

<0  c^  o 


t*0  CI 

S'CJO 
«*  I"- 

tO  O)  CI 


a 

o 

ti, 

p 

u 
u 
9  t%   es 

rftrw 


BB(1 


V 


00  to  CO 

rs  to  to 


to  to  lO 

•-itO  o 


CO  CIO 
CO  CO  oc 
dCI.M 


cir-  ro 

to  i-i  tO 

too  to 

»-» to  o 

SCI  o 
to 


t^  O  00  CI  CI  00  '^ 

opcoo  citato  r^ 
S  c»  .-I  o  .-  r*  t'. 
CI  r*  o  t*  t*  CI  CO 


t^  ci 
d 


0'4i 


e 


s 

B<a)SE3) 


5^ 


i-t^ 


COpH 


O  CO 
tOiA 


do 

oeo 


O  p^      iOOpH 


s^ 


d 


\^ 


»  t^  O  CO  ^ 

COp-i  O  OCO 

S»— —  00  -^ 
O  00  t-  d 
•-1  Ci       n 


§i 


^SoccSodSS^  o^  3  S^SS  SS 

t  *S  t:  2!  *^  s  *>  fi  w  0-1  '"  co'<«<daft  toiA 

'^todocoOdd^  cieo  to  cidtopi  SSco 

SgSSSSSgg  S8  §  S-;;^  22 

oSSSao5c»A  oo  Oft  oSoo  So 


CI  Cl  p^  CI 

o  Pi  OOO 

•  •        •        • 

O  O  CO  CI 

Pi  so  PI  Pi 


•<i»ooao 


^  sss 


O 


•  eo«o 

l-dCI 

CO  ot^ 

CI  T  CI 


oo  00  o 


oSS 


OOCICl«0-^(9  Ot.O 

I'-toeoddcO'w  dci 

ci  -f  •*  CO  p^  to  o  O)  o> 

»:co^cocciopi  -^-1 

O  O  O  O  O  d  C?  CI -* 

piddp^piTICI  CId 

ooSocSSo  oo 


CICOtOCOCOlO'^OCD        t««^ 


to  dnO       OOd 


OOp-i  OOtOClO  ^^O        <P9 


00  to  CO  00        00  ^ 

d  «o  1—  ^      t»  CI 


O        Pit-- CO 
to        OOoiv 

f     »3' — 


ss 


•"♦pII- 


O  to  -f 


PI '^  a  to  o  o  o  Oeo 

to'  O  O  t*^  00  pi  to  t-  ti 

I- CO  r- 00 CI  CI  Pi  >»  I- 

O        -♦•*'^-i»  ©to 


to 


cO'^oriiQqS'^fiA      «®      ©      o-iWioo      toi^ 
dd-wnoio<4*dpi      Pi©      o      ©dO'V      d© 

t-4  Pi  Pi  d  d  d  d  d  CI        CI  CI        CI        CI  CI  d  CI        CI  CI 


00  ©SSio 

-^  •       •       • 

O  piO  lO 

■^  CO  Pi  eo 


OClPi 

O  PI  Pi 


d        CI  d  CI 


to  Od 

O  O  00 

CO  ci  «d 

PI  lO  "■ 


Pi  O  Cl 


CI  CI  Cl 


Saoo©©dt«  0-1 

PI  o  00  o  o  CO  o  r^ 

•         ••■•••  •• 

Pi  p-  1^  to  CO  CO  Cl  CO  oo 

CO  © '^  Pi  PI  ©  to  eo  Pi 


cidpidci'vco      coo 


Cl  d  Cl  d  d  d  Cl        Cl  Cl 

f '^  "*  ■^  "«•  ^  ■^       -r  U" 


I" 

Pi 

© 

to 

Pi 

d 


ei 


.«i  ^  11  «t  Ml  «{'l  «c:«(H        H        Mai«i«,        •,«  flk,        wetei 

if"?  HHHH•^p^p'        HH         "H         •«»4•^•«{         »*H  •^         h«*pi 

BHHHHQQBH    0B    B    BBBB    BB       B    BBB 


«.  c;  »«» 
•^   H   H 

BBB 


00  o 
n  d 

CO  eo 

r*  o 
p-  Pi 
eo  CO 


><  -<   H  ^^  '^  e<  en        n   a  r( 

BBBSi'piEQ    BB       B 


2742   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


a 

d 
o 

O 


I 

8 

I 

«« 
IS 

o 


b: 
o 


00 

I 


O 
u 

a 

o 


9 
O 


C4C1«0 

•  •  •  • 


o 


9 

a 

M 


5 


Sao 


M 
-<1 


0>-^  CO 


•OaklAaOOC«O03O«HC«OOC«GO 

rte*»t*00'^e3H»'NO«-^t*e«iQ 
<oe4knaoeMiAao<bMSf-Hacnr>«5 
aomaOi-ir-ieo'«iAi^eakaoe»eia» 


«  N  rH  »  C3  ■*  CO  fH        lA 


oco 


0) 

« 

^1 


0E)@09@Q)@(3[D@E]€)@Q 


00  f^  o>  (p 


■^  woco 


deOC4C4 


go»»-^eo^o»oe5^ 
r^cD-f'«*eo^ooOr-i 


oo»eQ'HeviQoa»tA<«coo'<«aooao 
'^i/)rH'v<«imiooe4ocoooo^ 

1-^rH  CSMCO  COCOt-l 


OB 

a 
o 

C5- 


<3)Q 


Clio 

CQ  <« 


•no 


•neo 

t-iCI 


CMrl 


lAf-4 


CO 


a 
a> 

> 

a 

3  5© 

QXKJ 


'•J 


§^ 


CO  COiO 


eo      t-t 


C4C9IO 

ooqpiO 


ti 
t- 


a 

> 

0 

«  o  ® 


iCOC* 


£ 


•S  §  ij  ®  >-  .  < 


£ 


B3i@Q)0@<j<;EJQ)Q)<^<1^ 


^§3' 


C99«H 
'^OO 


CO  04  CD 

t-tCO  t- 


:  .g  : 

413 

:  .5  : 

S3 

;    ;co    ; 

gs 

d  i-«  i-i  (-I  <M 


<• 

OB 

u 

»^4 

a 

i 

o 

2 

8 


OOMO 

•  «  • 

?0  O  00 


•  « 


•^-^ 


«D        tOCOt^Mte  (DO 

OD        '^f-<(DQ0O  o!  |!r       O  U3  <p  r«^ 

C4      or«eqioo  com      ih  ^  coc4 


o 


CI 


s 

s 
o 


a 
o 
o 

c?5 


c< 

o 

l« 

eo 


c*  eo  t- 

O  A  CO 


CO 

CO 


eccfoi^^ 


r-i         OOkO  '^  0>  I 


$s 


CI  eo  CO      ^ 

CO-^r-l         O 


in  -t  kM 
eie*  ?i 


to 

lA 


«D 
CI 


"S      s§a   s 


t-  ^  00  «  t- 

'^eoo  CI  '<« 


O  O  CO  00  00 
CI  CI  CI  CI  CI 


O  OO  O  Q 
0>  A  0>  A  0> 


i-eo 


CO  CO        f  tft 
r-l  i-i        O  O 


CI  CO      eo  rs 


o 

Ok 


Soa 


83 

CO  o 


»ACO 
to  CO 


ss 


o  o 


00 


O  CI  to        CI 
•O  •V  00        l'- 


co  CO  -^  o»  o  r* 

CO  ^'  ci  oi  CO*  a 

O  lA  -^  CI  00  00 

l"  O  lO  CM  ft  •"•■ 


00  la 


CI 


i      = 


dOOCO  I'. 

»o  coci  «««« 

•         •         •  • 

a  in  ot  CO 

-•I  ■«*  O  CI 


CI 


t-.  OC  to  H>  l> 

O  O  •»  CO  00 


»o  r*  t- 


OO 


CI  d  CI        d 


CI  CO  f-l  O  «  f-i 

00  ^  ^  —  CO  CO 

i-<  CI  d  d  d  CI 

CI  CI  d  d  d  CI 


O  -^  CO  d 
00  CI  ^  0» 
O  09        00  O 


CO  •<*  CO  o 

d  d  '<•■  o 

•         •  ■         • 

<— I  o  CO  •-< 

O  d  do 


CI  O        't  CO 
CI  CI        dCI 


o  eo 

•        • 

da" 


eo 


d 


00 


00 

eo 


d  CI 


CI  CI 


00  o 

•        • 

CI  t>- 
lOCI 


o  oc 
dd 


dCI 


eo 


Cl 


CI 


o 


3 


CO 


o 
CO 


CI 


a 
.2 

eS 

■•-• 
as 


£1 

a 


i 


CO 


P4  »<    "^         •« 


A  «  IB  «'  d 


p;HH    H       H    BQQEEI       HH    QQ       QQ 


Q 


APPENDIX  X  X — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2743 


(Deo 

CIO 


Co   •  d  ^  -^ 


l|» 


r»9 


sill 


a  2  o  ♦jt;  2 ^-2 -2  2  Cr-S 


»o 


to 
"<* 

CO 

c* 


OS  t-  o  m 
loeo  •«*  w-* 

{•J  -f  O  O  CO 

[« '^  t«  <-)  <•« 
^  tn  »i  CO  p 


1-tO 


CO  00 

•ft  CI 


Alft 


•-^C>«9C4  00094e4C4e4lftO 
CO         C404  r-i 


Cl'J-^gS'^^f^®^©^'''®^ 


04 


CO  r*o 


i4 


?^iao 

•        • 

oco 


e 


t-CJ-* 


g; 


n  CO 


«*-'S  Q'S'C 


le 


0010  00 

CM  O  tft 


»o  ■*•« 


i~ 


SSl^ 


r-  CO  o 

O  «-i  r-» 


S 


00 


CO  CO  ©  I— 


C4  0 


III 


0* 
X 


a®  Si? 


eS 


o 


CO 


94 


?•  i-i  lit 


§;?S4§:j 


i-<  ■aoo  -^ 
00  t-  A  lO 


SsookrHcooooiaaAO 
^©Otftt-ieQrlkSSOCO 

0«#»0«-<'^»6r-««©r-l»H 


S^ScO  ©9  © 


p-iiO  O  >ft  ^  74 


M  00  O  lO  t-i  CO 


©i- 

ro  00 
00  CO 


•.■; 


i 


e 

>2 

5  t^ 


•       ■ 

^© 
CO  co" 


5 

00 


© 

2 


•*    2tt: 

c8   ll  S<o 


02.5: 

p  g>>  :  g'S  OS'S  i^ 


00  «o 


OC>4 

300 


l" 


00 


oaeo 


CO 


54 


O 


eo<3>o<-)<^e4cot«t<-'^o> 

p-itft©eoiA©©ifto©co 


-^©ieoco©oot»'^ift©eo 

iOi-«eocO'«fH'<«i©iF^©co 


QOO 


o©ooao©coffO^C)i« 

««C>IC0«0»ft»^^Ot^ 
CO  CI  ri  i-l  04  ?l  r-i 


CI 


CI 


O  C4  ©  O        CO 


©^        .-"O        •«*        O 


CO 


s 


©       00       Q©^P       9 

CI    c5    © « a  ♦-•    « 

fH        r-«        OOO  CI        t* 


§ 


:S 


00  © 

«-* 

CON 


©      ^ 

OD        i-i 
CI        X 


t-CI 

CO  o 

©IS 


CO 


© 


^  op 

§1 


03 


fl 


a 
•ft 


rs  •o 


'© 

CO 


CI  'Ft 


i-<  ©  Cl  CI 
■*  CI  CO  ift 


Sao  CD  © 
CO  •ft  CO 

•^  fH  CI 


COCO 


CI 


l»ft 


•ft 
•ft 


CO 
CI 


I 

9 


eo 


9 

© 


t*  O)  ift  I 

•ft  ©oil 

00  00  <«•  ' 

a  d  I-i  I 


eo 


o 

CO 


8 


ss 


oo      at 
©      eo 


K-4  f«        O        ©CC©C«        Ift        CD        •H-^        tft©        00        t^        h- 

<«  CI        K>        ©©AeO        ©        K>        OOCD        •»  ■«        Ift        t-        Ift 


00 
00 


00 
CO 


•ft 

© 


© 

CO 


•  a  •  •  • 

Ok     ©<-4r<>a 

«•        '^'♦Cl© 


ci 
eo 


© 


eoi^      00  •»!• 

'♦CO 


_     .        CI 

•ft  Ift       t-< 


o 
eo 


©  ^r-tCI  CI  ^ 


•ft  »ft 

1I<  «* 


OCQO        CI 
■*  ■»       WO 


CI 


•ft        Ift  CI 
CO        ■'••CI 


CI 

•ft 


CI  •ft 

•ft  •ft 


c»  >♦ 

CO  Ift 

•  • 

O  A 

•ft  ri 


s 


© 
•ft 


d      oi  ©      O       ©  S  ©  C^       ©      Ob       ©a       ©©       ©       ©       ©©  ©       9 


CI© 

"«  00 


•ft  © 


©rH 

©  © 


CI  ©1^  r- 

eo  ©  •ft  r» 

_>    «    •    • 
eo  o  o  © 

■^•ft  ©  CI 


•——•^00 

o  o  o  © 


©  ©  ©  © 


00 

s 


CO 


•ft 


e©r-4o 


00 


©  .H         O  CO 


oc 


I"      •ft  Ift 


^  f-4<4'  f-4         to 


00  iH        O  tft        t« 

t-eo      ifioo      tH 
■^^      1-1©      "■* 


©  t^ 

•ft  CO 
1-^  ►ft 


t-      eo 

»ft 


CO 

■♦ 

CO 


CI  •ft        ©  CI  ©  CI 


i~co 

O  Ci 


^acitft 

00  Ift  1-40 


I- 


© 
eo 


CI 


»H        1-1  ©        CD 

©        ©  1-1        « 


S        3 


CO 

eo 


ci 


CI 

eo 


ooeo©iQ 
t«(0  t»ci 


•  •  •       •       •       •               • 

t^  e  Moookft^     1-1 

CO  CO  '^00  ^o 

CI  W>  tftlOQOqO 


eo 

CI 


CO  CO  CO 

cioeac* 


CO 

© 

s 

oeo 

83 

:^ 

© 

i^ift 

© 

CO 

•ft 

00 

las 

•     • 

eoS 

• 
eo 

r-t 

n 

•ft-- 

©•ft 

00 

1- 

CO 

o 

©  00 

eoeo 

o© 

•*  CO 

^ 

© 

Oi-l 

1-t 

s 


CI 


C»  CI        1-4  ©  00  '4 
ci  »        ■^  r-l  t^  •« 


•ftl 

CI' 


•ft  •ft 


CO  ro  CI  •ft 

■^  -^  ■«»•  >* 


P  CI  ^  ■> 

*  ■*  t ' 

CI         CI     CI      cioeac*      ci      ci      cici      C4ci      ci      ci      cici  ci      ci  ci  cici      cicicici 


-I 


&. 


Q    0       Q    Q    EJQGIQ    Q    H    SQ    HH    E    E    HH       H    H       H       EH    EHHH 


•,   «  Or    Ok    A    et 

^     «<  w*     ^    wn 


2744      REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 


d 

I 


St 


•0 


s 


I 


o 


a 

o 
a 

E 

o 

« 
u 

o 


« 


s,  ^ 


s 

i    ^ 


a 

o 


I 


a 


OB 


a 
a 


OtOcit5cj90ir3r^eoroeonnfit»'«ftt-« 


ITS 


00 


O)  n 

33 


3 


tn  00 

t-  r-l 


si 


o 

CI 


71 


So 
^  -r 

f  I  71 


CO 

o 


I- 


CI 


ci      CI 

2    S 


CD        O 

r-^      00 

O        CI 


s  s 


CI 


g 


00       o 


r-      o 


CI       CI 


00 


d 


o 

o 


an 


M  ^ 

r-  CI 


CI 


O  00 


CI  CI 


CO       o  o 


-^      00  ©      C3 


0» 


»H  I- 


8  n^ 


TO 


S      So      o 


o  o  a»  o 

O  OOO  CD 

•  •   _*  • 

00  t*  00  n 

CI  o— <  rf 

CI  Ud  M  -^ 


I- 

o 


« t>-      o 

^O       '•• 


rt       Cl  »fi 


Cl 


ciri 


Cl 


5} 

l-t 

s 

5 

06.30  j 

1 

«o 

n 

1^ 

s 

s 

8 

^.•5 


I- 

00 


o 


•«*         t» 


s 


-     -  .  -     _  _  , 


Cl 


'5 


(0 

Cl 


CO 

* 


a 

n 

< 


UO 

o 
E 

es 
'A 


B 


LiL-J       :•] 


CM 


.-•J 


•»    -I 

[•iL-j 


ITJ 


Ea  E     a 


E       B 


APPENDIX  X  X — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2745 


00 1'- CI 


SS 


-♦•ft 


J:8 


00  R  CO 
T-i  i-i  ift 


--^00 

w  M :? 


ooo  ?i 


t-iMC0d»-«r:».'5'«rffi'<rw»So 

c«»cc->ooo  — poo2i?2S 
■^  rs  i.'t'v?*  ?•?<»«  e*  o  ^  CI 

t-ci«3ooe»«oooc^t-o«oci»^ 
?i  ct  «  -^  ^      ft      rt  rs  e»  ci  ci 


■* 

00 

to  ?l»^ 

« 

* 

s 

P3 

• 

o 
ct 

•       •       • 
P-1  ^^  QC 

• 

t^ 

s 

8 

2 

S^^^ 

* 

o 

o 

S 

sss 

o 
1-^ 

o 

A 

>^  vi^  vH 

oaoo» 

1-t 

o 

i-H 

tSOtO 

O 

• 

00 

^^ 

r-i 

u 

m 

MOO 

3 

• 

«       •       • 

• 

s 

s 

SiS 

Cl 

c» 

5SJ5 

0    B 


Ok   «   H 

•«  «<  H 


EIQE]       IB 


2746       REPORT   OP   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

DKSCUIPTIONS    (»r    SIXONDAKY     TKIANGULATIOX    STATIONS    FROM    GORI>ON8    FEBRT, 

IOWA,  TO  PRAIRIE   DU   CIIIEN,  WIS.,  1893. 

@  Gratiots  Grovo :  Spike  in  top  of  stono  set  about  2  foot  under  ground.  Center  of 
triangle  on  cap  on  Mississippi  River  Commission  triangulation  pipe  is  centered^Yer 
old  geodetic  point.  J'ipo  is  about  2  feet  long  and  projects  4  inches  above  ground. 
Station  is  on  high  level  ground,  in  grass  field,  near  northwest  comer  of  field,  22 
meters  soutli  of  north  edge,  and  45  meters  east  of  west  edge  of  field,  about  600  meters 
north  and  200  meters  oast  of  stone  schoolhouse,  situated  at  crossroads,  2|  miles  south 
of  Rhiillsburg,  Wis.  Blazed  oak,  21.3  meters  north;  blazed  oak,  23.1  meters  north- 
west.    Tliis  station  is  one  of  the  Coast  Survey  points. 

@  Heffcrnan :  Tile  an<l  pipe  on  Illinois  side,  1  meter  east  of  fence  on  west  side  of 
north  and  south  wagon  road;  20  meters  north  of  fence  corner,  which  is  200  meters 
east  of  house  on  Hefleman  farm;  station  is  about  one-half  mile  south  of  Galena  and 
iJubuquo  wagon  road. 

fZ^)  Hubbard :  Tile  and  pipe  on  Iowa  side,  on  cleared  bluff  opposite  foot  of  **  Nino 
Mifo  Island";  2  meters  west  of  north  and  south  line  between  properties  of  Jacob 
Hubbard  and  .loo  Hilkins,  on  land  of  Hubbard;  about  82  meters  north  of  road,  and 
74  meters  north  and  20  meters  west  of  marble  tombstone  of  Andrew  J.  Green,  stand- 
ing in  cultivated  field;  12-inch  burr  oak,  325'-^  (miigO  8  meters;  24-inch  burr  oak, 
43  meters  north  on  line  offence. 

.•;^)  Rickey:  Tile  and  pipe  on  Illinois  side,  in  lino  of  north  and  south  mil  fence 
between  cultivated  field  and  timber;  12  meters  north  of  southwest  corner  of  tim- 
ber, which  extends  eastwardly  on  the  north  side  of  the  I)ubu(iue  and  Galena  wagon 
road;  about  1 J  miles  east  of  the  wagon  bridge  over  the  Big  Menomoneo  Creek. 

(^  Gassman  :  Copjier  bolt  in  top  of  flat  surface  of  exposed  natural  rock ;  abont  10 
meters  west  of  cast  end  of  small  open  spot  on  top  of  hill  near  its  east  end;  5  meters 
north  of  rail  fence  and  3  meters  south  of  crest  of  mound;  about  6  miles  below 
Dubuque,  1^  miles  from  river,  and  one-fourth  mile  south  of  residence  of  Albert  Gass* 
man.     Station  is  on  Iowa  side. 

:/\)  Catfish:  Tile  and  pipe  on  Iowa  side;  on  top  of  bluff  in  brush  and  scattering 
timber,  50  meters  from  river;  about  one-half  mile  below  two-span  bridge  of  Chicago, 
Milwaukee  and  St.  Paul  Railroad  over  Catfish  Creek,  3;")  meters  back  fVom  crest  of 
bluff  and  10  meters  north  of  bank  of  ravine;  100  meters  below  the  upjier  end  of 
bluff. 

V'O  Lower  Base :  Tile  and  pipe  on  Illinois  side,  3  meters  cast  of  west  right  of  way 
fence  on  Illinois  Central  Railroad;  on  long  curve  1^  miles  below  East  Dubnqne,  25 
meters  above  mile  post  248-183,  and  60  meters  below  farm  crossing. 

(?v) Tpper  base:  Tile  and  pipe  on  Illinois  side;  1  meter  west  of  right  of  way  fence 
on  Illinois  Central  Railroad  on  long  curve  about  one-half  mile  below  EastDiibnque, 
111.     .Stone  barn  on  Dubuque  and  Galena  road  is  directly  opposite  this  station. 

Cv Convent:  Tile  and  pipe  on  Iowa  side;  on  small  projecting  knoll  50  meters 
below  north  lino  of  Mothers  Convent  grounds,  10  meters  from  face  of  bluff,  and 
about  300  meters  north  of  and  across  the  road  from  convent. 

(A) Cutler :  Tile  and  pipe  on  Illinois  side;  in  cultivated  field  25  meters  west  of  Mr. 
Cutler's  house,  1^  miles  east  of  East  Dubuque,  111.,  and  70  meters  south  of  county 
road  running  east  of  East  Dubuque. 

@Dubu(iue:  Tile  and  pipe  in  Dubuque,  Iowa;  on  vacant  lot  on  blnffs  comer  of 
Thomas  and  Rebecca  streets,  and  one-half  block  north  of  Fourteenth  street,  on 
highest  part  of  knoll.  White  oak  tree  '^30^^  *J9  meters.  Lot  is  being  graded  and 
-station  Avill  probably  soon  bo  removed. 

'0  Boundary  Stone:  Wedge-shaped  stone,  2  feet  high,  on  line  between  Illinois  and 
Wisconsin  ;  about  three-fourths  mile  above  Dubuque  bridge ;  5  meters  above  switch; 
30  meters  below  two-story  brick  house;  2  meters  from  rail  on  river  side  of  Chicago, 
Burlington  and  Northern  Railroad. 

>Zi)  Freese:  Tile  and  pipe  on  Wisconsin  side;  in  cultivated  field;  on  top  of  very 
high  bare  point  just  back  of  Chicago,  Burlington  and  Northern  Railroad,  about  40 
meters  east  of  crest  of  bluff.  100  meters  north  of  edge  of  timber  in  small  ravine,  and 
25  meters  south  of  fence  al<mg  bank  of  gully. 

©  Schubert:  Tile  and  pipe  on  Iowa  side;  on  land  of  Mr.  Schubert;  1^  miles  fVom 
river  on  road  leading  back  just  below  Eagle  Point;  on  north  side  of  road  rnnning 
diagonally  across  cultivated  field  to  residence  of  Schubert.  Station  is  about  38 
meters  from  house. 

!jly  Fenley:  Tile  and  pipe  on  W^isconsin  side:  in  small  clover  field  on  property  of 
Mr.  Fenley  ;  on  top  of  bluff  between  two  ravines,  jibout  opposite  foot  of  Island  217; 
20  meters  east  of  edge  of  timber  at  crest  of  bluff,  and  30  meters  south  of  timber  line. 
A  large  stone  building  stands  near  mouth  of  ravine  below  station. 

'^.}  Maciuoketa:  Tile  and  pipe  on  Iowa  side;  on  high  ground  on  south  side  of  east 
and  west  road,  and  35  meters  oast  of  road  running  south;  opposite  residence  of  Mr. 
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Teebolt,  and  sontheast  from  residence  of  Peter  Nowiuan ;  2  meters  from  wire  fence 
n  south  Bide  of  wagon  road  to  Dabaque. 

@  Platte  River:  Tile  and  pipe  on  Wisconsin  side;  on  top  of  high  steop  bluff,  2 
meters  west  of  wire  fence  alons  edge  of  timber;  in  cultiyated  field  about  20  meters 
east  of  timber  line  at  crest  of  bluff;  about  10  meters  above  lower  edge  of  field ;  about 
2^  miles  above  Platte  River  and  3  miles  below  Potosi  Railroad  station. 

@  Sx>echt8  Ferry:  Tile  and  pipe  on  Iowa  side;  on  high  knoll,  about  three-fourths 
mile  back  of  Spechts  Ferry,  and  one-fourth  mile  west  of  Spechts  Ferry  road,  on 
land  of  Edward  Specht,  about  50  meters  from  his  north  line,  and  150  meters  ^outh  of 
small,  one-room  frame  house  on  bluff ;  in  cultivated  field  on  edge  of  woods. 

@  SherrilFs  Mound:  Near  SherrilVs  Mound  post-office,  Iowa;  point  was  small  sap- 
ling stake  (old  Coast  Survey  station);  this  stake  is  replaced  by  a  fiint  stone  G  by  G 
inches  on  top,  and  geodetic  point  is  a  cross  in  center  of  stone;  station  is  7  meters 
east  of  line  fence,  and  on  property  of  Fitzwittcr ;  station  is  near  center  of  prominence 
known  as  Sherrills  Mound. 

@Potoei:  Tile  and  pipe  on  Wisconsin  side;  on  top  of  bluff,  one-half  meter  from 
e<lce  of  field  at  crest  of  bluff  back  of  Chicago,  Burlington  and  Northern  Railroad, 
and  about  300  meters  below  railroad  station,  Potosi. 

@  Kratz:  Tile  and  pipe  on  Iowa  side;  on  property  of  Mr.  Kratz,  in  small  open  spot 
at  crest  of  bluff,  and  just  west  of  top  of  bank  of  wooded  ravine;  mouth  of  ravine  is 
40  meters  above  mile  post  103-58  of  Chicago,  Milwaukee  and  St.  Paul  Railroad. 

@  Grant  River:  Copper  bolt  in  solid  rock  on  second  rocky  cliff  above  where  Grant 
Biver  comes  out  of  Wisconsin  bluffs ;  on  Wisconsin  side,  on  bare  rock  cliff,  about  10 
feet  wide,  and  nearly  detached  from  bluffs ;  center  one  of  five  nails  is  1.77  meters  below 
station;  nails  are  driven  in  large  cedar  stump,  and  are  in  line  with  station;  blazed 
24-inch  white  oak  is  about  30  meters  directly  back  of  station.  * 

@  Rumpel:  Tile  and  pipe  on  Iowa  side;  on  south  side  of  Chicago,  Milwaukee  and 
St.  Paul  Railroad  track  6^  metres  north  of  south  right-of-way  fence;  on  prominent 
high  ridge  running  out  from  bluff  opposite  head  of  first  tow  head  below  foot  of 
Hurricane  Island.  Station  is  about  6  meters  from  and  4^  meters  higher  than  railroad 
track. 

©McCartney:  Tile  and  pipe  on  Wisconsin  side;  in  cultivated  field,  on  blutt*  point 
wooded  in  front:  30  meters  north  of  edge  of  fiela  at  top  of  bluft';  20  meters  below 
head  of  ravine,  the  mouth  of  which  is  about  150  meters  below  the  lower  switch  of 
the  Chicago,  Burlington  and  Northern  Railroad  siding  at  McCartney.  Station  is  on 
property  of  Mr.  Swartz.     Blazed  12-inch  walnut  28  meters  southwest. 

@  Waupeton:  Copper  bolt  in  natural  rock  at  top  of  cut  on  bluff  side  of  Chicago, 
Milwankee  and  St.  Paul  Railroad;  on  Iowa  side  about  one-half  mile  below  Waupe- 
ton.  A  triangle  is  cut  around  bolt  and  the  letters  IT.  S.  on  lower  vertical  fticc. 
Station  is  300  meters  above  Cameron  water  tank. 

@  Sparks:  Tile  and  pipe  on  Wisconsin  side;  on  thinly  wooded  bluft*  point  on 
property  of  Mr.  Sparks.  Station  is  1^  meters  east  of  18-iuch  tree  which  was  used  as 
a  center  post,  and  about  50  meters  back  of  top  of  first  bluff  below  Chicago,  Burling- 
ton and  Northern  Railroad  bridge  No.  180. 

(^  Baena  Vista :  Tile  and  pipe  on  Iowa  side ;  on  comer  of  blufi\  on  side,  at  top  of 
rock  ledge;  at  northeast  corner  of  bluff  above  the  first  hollow  below  Buena  Vista, 
Iowa. 

@  Jaco :  Tile  and  pipo  on  Wisconsin  side,  1^  miles  below  Cassville,  Wis. ;  in  scatter- 
ing oaks  on  top  of  bluff  just  below  large  ravine,  and  directly  opposite  railroad  bridge 
over  creek  coming  out  of  this  ravine ;  about  400  meters  back  of  Jaco  Slough ;  blazed 
25-inch  oak  15  meters  west;  blazed  20-inch  oak  10  meters  south;  blazed  10-inch  oak 
15  meters  north. 

@  Brown  House :  Copper  bolt  in  center  of  exposed  horizontal  face  (5  meters  long) 
of  natural  rock  ledge  on  Iowa  side;  at  crest  of  bluff  about  300  meters  above  solitary 
brown  house.  House  is  at  corner  of  bluff'  on  upper  side  of  ravine  just  back  of  rail- 
road and  1  mile  above  Buena  Vista.  Station  is  about  75  meters  above  upper  fence 
comer  of  front  yard  of  house  and  30  meters  in  front  of  front  fence  of  cultivated 
field. 

(^  East  Base :  Tile  and  pipe  on  Wisconsin  side,  at  east  end  of  Cassville  base ;  in 
public  road  6  meters  south  of  south  rail  of  Chicago,  Burlington  and  Northern  Railroad 
track,  and  about  3  meters  east  of  west  road  fence;  at  road  crossing  1^  miles  below 
Cassville,  Wis. 

@  West  Base:  Tile  and  pipe  on  Wisconsin  side,  at  west  end  of  Cassville  Base;  1| 
meters  north  of  south  right-of-way  fence  of  Chicago,  Burlington  and  Northern  Rail- 
road ;  50  meters  below  coal  chute,  and  1  meter  south  of  prolonged  line  of  Routh  rail 
of  tangent. 

@  Spring  Lake:  Copper  bolt  in  exposed  rock  on  top  of  bluft'  point  on  Iowa  side; 
bluff  IS  above  Chicago,  Milwaukee  and  St.  Paul  Railroad  bridge  No.  K208.  Station 
is  1  meter  liack  from  crest  of  ridge. 

©Kirschbaum:  Tile  and  pipe  on  Wisconsin  side,  about  2  miles  from  Cassville, 
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Wis.,  and  oue-lmlf  mile  east  of  timber  alougbluft*  near  river;  in  fence  corner  on  north 
side  of  wat^on  road  about  one-fourth  mile  Avest  of  bcnd  in  said  road.  Station  stands 
in  sliglit  bend  in  road  and  about  100  meters  east  of  east  end  of  timber  on  opposite 
side  of  road.  This  road  leads  from  Upper  Cassville  through  a  narrow  ravine  back  of 
Cassvillo  sawmills. 

<7\)  Kline  Hunt :  Copper  bolt  in  natural  rock  on  Iowa  side;  on  projecting  rock  poiut 
opposite  Chicago,  Milwaukee  and  St.  Paul  Railroad  bridge  K256;  about  100  meters 
below  corner  of  bluff  on  lower  side  of  Kline  Hunt  Hollow ;  1^  miles  below  Gntt^uburg", 
Iowa.  Station  is  1.5  meters  in  front  of  northeast  corner  of  cultivated  field  and  25 
meters  below  rail  fence.     Blazed  6- inch  oak,  8  meters  southwest. 

.Ai  Si>oden:  *Tilo  and  pipe  on  Wisconsin  side,  1^  meters  east  of  fence  on  west  side 
of  north  and  south  wagon  road;  100  meters  north  of  junction  of  roads;  one-half  mile 
south  of  Ijonibardy  poplars;  a  vacant  house  and  barn  are  in  comer  of  field  near  sta- 
tion, and  a  24- inch  maple  tree  is  15  meters  north  of  station  and  just  west  of  fence. 
Road  leading  to  station  from  Glen  Haven  branches  south  (at  a  point  1^  miles  north- 
west of  station  and  \h  miles  southeast  of  Glen  Haven)  from  wagon  road  which  leads 
to  right,  up  prominent  ravine  in  Glen  Haven,  Wis. 

AiT^smer :  Tile  and  pipe  on  Iowa  side,  1  meter  east  of  fence  on  cast  side  of  garden 
east  of  house  occupied  by  Mr.  Esmer;  on  west  side  of  cultivated  field,  250  meters 
back  from  crest  of  blutf  and  about  opposite  milepost  80-81  of  Chicago^  Milwaukee 
and  St.  Paul  Railroad.     Wagon  road  to  Esmer's  house  is  50  meters  below  milepost. 

;^:  Glen  Haven:  Tile  and  pipe  on  Wisconsin  side  on  top  of  prominent  point  just 
above  Glen  Haven,  just  back  of  railroad,  and  15  meters  back  from  crest  of  blaff; 
G-inch  oak,  312^  10',  2  meters;  10-inch  oak,  855  38',  6  meters;  5  inch  oak,  143'='  83', 
7  meters. 

A  .Tung:  Tile  and  pipe  on  Iowa  side,  300  meters  back  from  crest  of  bluff;  about 
opposite  Chicago,  Milwaukee  and  St.  Paul  Railroad  station;  at  corner  of  lane,  200 
meters  southwest  of  residence  of  John  Jung. 

A  Sandy  Creek:  Coi)per  bolt  in  bowlder  covered  by  pipe,  on  Wisconsin  side;  at 
top  of  bare  bluff,  which  is  highest  ground  in  vicinity;  7  meters  east  of  wire 
fence  along  west  edge  of  timber,  and  35  meters  south  of  fence  corner.  This  fence 
runs  down  face  of  blulf  in  lino  with  wagon  road  running  from  road  along  foot  of 
bluff  to  farmhonse.  Station  is  about  1^  miles  below  Bagley,  Wis.,  and  15  meters 
north  of  a  point  in  lino  with  a  windmill  and  the  third  telegraph  pole  above  Chicago, 
Burlington  and  Northern  Railroad  bridge  No.  218. 

A)  Ijangworthy :  Tile  and  pipe  on  Iowa  side;  on  toj)  of  high,  steep,  narrow  ridge 
back  of  Chicago,  Milwaukee  and  St.  Paul  Railroad;  about  H  miles  below  Clayton, 
Iowa,  and  opposite  head  of  willows  on  bar  in  inld  stream. 

.5)  Clayton :  Tile  and  pipe  on  Iowa  side;  at  upper  corner  of  bluff,  about  50  meters 
in  front  of  edge  of  clearing  at  top,  and  directly  back  of  signboard  on  railroad,  1 
mile  above  Clayton  depot.  Blazed  trees :  36-inch  oak,  5  meters  south ;  30-inch  oak, 
6  met^irs  cast;  18-inch  oak,  10  meters  north. 

.Z5  Bagley :  Tile  and  pipe  on  Wisconsin  side,  about  1  mile  above  Bagley;  on  narrow 
ridge  bare  in  front  and  timbered  on  back  slope ;  about  150  meters  above  lower  point 
of  ridge;  about  8  meters  in  front  of  timber  line,  and  about  300  meters  below  pro- 
jecting ro<^k  point  at  high  part  of  ridge.  Station  is  opposite  upper  edge  of  Clayton, 
Iowa.     Blazed  trees:  10-inch  oak,  15  meters  northwest;  6-incu  oak,  15  meters  east. 

A^  Clark :  Tile  and  pipe  on  Wisconsin  side ;  on  high  ground,  about  400  meters  south- 
east of  ravine  which  comes  out  of  bluff  one-fourth  mile  above  Wyalusing,  Wis. ;  in 
line  of  east  and  west  fence  forming  boundary  line  of  property  of  Clark ;  1  meter  east 
of  corner  of  cast  and  west  feiK'c  an<l  fence  running  south  from  northeast  corner  of 
orchard.  Station  is  about  2k  miles  northeast  of  Wyalusing  and  on  road  running 
diagonally  across  cultivated  field. 

'A)  Peterson :  Tile  and  pipe  on  Iowa  side,  2  meters  west  of  and  in  open  spot  in 
sumach  bushes  which  form  dividing  lino  between  lands  of  Peterson  and  Miller; 
about  80  nleters  north  of  that  corner  of  fence  Avhich  is  at  corner  of  timber  on  bank 
of  ravine;  about  200  met<irs  south  of  top  of  bank  of  main  branch  of  ravine  which 
enters  bluff  at  Chicago,  Milwaukee  and  St.  Paul  Railroad  bridge  K  374;  about  250 
meters  above  small  island,  in  middle  of  slough  back  of  and  nearly  one-half  mile 
below  head  of  island  No.  176.  Station  is  one-half  mile  back  from  river  and  1,060 
meters  from  small  church. 

^Wisconsin  Point:  Tile  and  pipe  on  Wisconsin  side;  on  top  of  ridge  (highest 
ground  in  vicinity)  opposite  point  Hbout  300  meters  below  lower  end  of  trestle  south 
of  Wisconsin  River  on  Chicago,  Burlington  and  Northern  Railroad.  Blazed  trees: 
16-inch  oak,  12  meters  south ;  14-inch  oak,  9  meters  southeast ;  12-inch  oak,  20  meters 
northeast. 

(?5  Drake:  Tile  and  pipe  on  Iowa  side,  at  east  edge  of  cultivated  field  and  west 
edge  of  timber,  about  one-half  mib;  southwest  of  inouth  of  ravine  at  Pictured  Rocks; 
4  meters  west  of  center  of  wagon  road ;  20  meters  south  of  a  wagon  road  running 
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west  through  field;  21  meters  north  of  fence  corner.  Blazed  trees:  12- inch  oak,  7 
meters  east;  8- inch  oak,  4 meters  northeast. 

@  Prairie  du  Chien :  Tile  and  pipe  in  lower  part  of  Prairie  du  Chien,  Wis.,  ahout 
200  meters  east  of  Chicago,  Burlington  and  Northern  Railroad,  and  al>out  300  meters 
southeast  of  a  2-story  stone  schoolhouso;  ahout  500  meters  west  of  a  cemetery  and 
one-half  mile  east  from  river  bank;  1  meter  north  of  east  and  west  fence  on  north 
side,  and  1^  meters  west  of  north  and  south  fence  on  west  side  of  wagon  road. 

@  North  McGregor:  Copper  bolt  in  rock,  and  iron  pipe,  on  Iowa  side;  at  corner  of 
hluiff  on  upper  side  of  ravine,  1  mile  above  North  McGregor,  Iowa. 

@  South  Base:  Tile  and  pipe  on  Wisconsin  side,  in  open  ground  in  upper  part  of 
Prairie  du  Chien;  about  one-fourth  mile  back  from  river  aud  200  meters  below  oast 
end  of  Chicago,  Milwaukee  and  St.  Paul  Railroad  bridge  over  Mississippi  River; 
about  30  meters  southwest  of  west  end  of  footbridge  over  slough;  6  meters  south 
of  footpath  and  at  foot  of  small  slope;  about  one- fourth  mile  above  Main  street 
bridge  over  slough,  at  south  end  Prairie  du  Chien  base  line. 

@  North  Base:  Tile  and  pipe  on  Wisconsin  side;  in  grass  field,  1,620  meters  above 
@  south  base;  15  meters  east  of  small  pond;  20  meters  west  of  a  ditch  which  is  10 
meters  west  of  a  fence;  about  45  meters  south  of  bend  in  fence,  aud  100  meters  north 
of  another  fence  at  south  side  of  wagon  road.  Station  is  at  north  end  of  Prairie  du 
Chien  base  line. 

@  Dousman:  Tile  and  pipe  on  Wisconsin  side;  in  open  ground,  on  very  prominent 
point  of  bluif,  about  one-fourth  milo  above  Mr.  Dousmau's  house  and  1^  miles  above 
Chicago,  Burlington  and  Northern  Railroad  depot,  Prairie  dii  Chien.  Station  is 
about  at  middle  of  lower  slope  of  point. 

PUECISK    LKVKLS. 

In  February,  1893,  tile  and  pipe  bench  marks  were  set  at  intervals  of  about  a  mile 
along  South  Pass  between  Head  of  Passes  and  Port  Eada.  This  was  done  by  C. 
Donovan^  U.  S.  assistant  engineer  in  charge  at  Port  Eads. 

On  arrival  of  Patrol  at  Head  of  Passes  November  1,  a  precise  level  party  under 
W.  S.  Williams  was  equipped,  and  leveling  begun  from  the  bench  marks  established 
by  Assistant  Engineer  James  A.  Paige,  January  20,  1893.  The  instruments  used 
were  Kern  level  No.  4  and  rods  18  and  19. 

The  work  was  extended,  without  any  special  difficulty,  to  the  outer  end  of  the 
East  Jetty.  The  water  gauge  at  Port  Eads,  the  tile  and  pipe  bench  marks,  and  the 
bench  marks  pertaining  to  the  jetty  works  were  connected  with. 

Pins  were  used  for  rod  supports  on  all  stretches  between  the  Head  of  }*asscs  to 
Port  Eads,  excepting  where  the  ground  was  very  soft.  In  such  places  long  stakes 
were  firmly  driven  and  the  rod  held  on  a  nail  in  the  top  of  stake.  The  firm  ground 
was  found  very  near  the  bank  of  the  Pass  and  the  instrument  was  found  to  be  quite 
stable  and  no  settlement  was  noticeable  between  fore  and  back  sights. 

From  Port  Eads  to  the  end  of  East  Jetty  the  line  was  over  soft  ground,  sandy 
beach,  and  sometimes  on  the  .iett3\  The  piling  and  driven  stakes  in  the  old  jetty 
were  used  for  rod  supports.  Although  the  conditions  would  be  classed  as  unfavor- 
able, yet  the  results  are  quite  satisfactory. 

At  the  Head  of  Passes  old  B.  M.  '*  Fire,"  established  in  December,  1875  by  Lieut. 
Davis,  was  connected  with.  Its  elevation  above  Cairo  datum  is  22.249  feet.  The 
elevation  of  the  zero  of  an  old  gauge  near  this  bench  mark  is  19.244  feet.  This  old 
gau^e  was  established  in  December,  1875,  for  Lieut.  Davis  by  H.  C.  Collins,  assistant 
engineer. 

The  elevation  of  the  zero  of  the  present  U.  S.  engineer's  gauge  at  Head  of  Passes  is 
19.125  feet  above  Cairo  datum.  This  gauge  was  established  by  C.  Donovan,  assistant 
engineer,  December  11, 1878.     The  gauge  is  self-registering. 

At  Port  Eads  a  gauge  was  established  Augnst  14,  1875,  on  the  west  side  of  the 
river,  for  Lieut.  Davis  by  O.  D.  Parmely,  assistant  engineer,  and  the  zero  referred  to 
certain  bench  marks  in  the  light-house. 

On  November  16,  1881,  this  gauge  was  replaced  by  a  new  one  established  by  C. 
Donovan,  assistant  engineer.  The  zero  of  the  new  gauge  was  placed  at  same  eleva- 
tion as  the  old  one  and  referred  to  the  same  bench  marks.  It  is  self-registering  and 
the  elevation  of  its  zero  as  determined  by  precise  levels  is  17.733  feet  above  the  Cairo 
datum.  The  precise  levels  closed  on  a  bench  mark  at  the  sea  end  of  the  East  Jetty 
on  a  column  supporting  the  light-house.  This  seems  to  be  an  exceptionally  good 
location  for  a  self-registering  tide  gauge,  aud  the  bench  mark  left  aftords  a  ready 
connection  with  the  line  of  precise  levels  northward. 

The  tile  and  pipe  bench  marks  along  South  Pass  had  been  set  about  nine  luonlhs 
before  their  elevations  were  determined. 
The  changes  in  elevations  due  to  defects  in  setting  has  therefore  been  eliminated, 

and  the  results  obtained  should  prove  Aaluable  in  the  future  in  solving  the  larger 

problem  of  the  supposed  subsidence  of  the  delta. 
Tabulated  results  of  this  work  and  descriptions  of  bench  marks  are  ai)i)ende(l. 
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RESULTS  OF  PRECISK  LEVELING   ALONG  SOUTH    PASS,  FROM  HEAD   OF  PASSES,  LOUISI- 
ANA, TO  END   OF   JETTIES,    NOVEMBER,  1893. 

[Vr.  S.  Williams,  loveler.] 

Note. — In  the  tabulation  of  resnltn  the  reductions  have  been  made  from  the  bench  mark,  B.  M.  in 
lieht-house  at  HeadoJ:'  Passes  to  B.  M.  J.  at  the  end  of  the  jetties.  The  B.  M.  in  the  Head  of  Passes 
Light-house  is  the  starting  point  and  its  elevation  is  that  given  in  tlio  Report  of  the  Mississippi  River 
Commission  for  1893,  p.  3624,  being  8.1438  meters  referred  to  the  Cairo  datum  plane.  In  these  reduc- 
tions 1  meter  equals  3.2808693  feet. 

Table  giving  value  of  inatrnmenial  conatanta. 


Instniiiient. 


Date  of 
observa- 
tion. 


1893. 
Tele«copo  No.  4  . . ,  Dec.      2 


Bubble  No.  4  . 


Nov.  17 


Rotl  XVIII ...do 


Rod  XIX 


Dates  to  be  used 
between. 


Remarks. 


During  the  season.'  Value  of  P,  in  seconds,  +6.126;  correction  in  milli< 

j      meters  ^r  meter,  -f  0.0291 . 

do ;  Seconds  in  one  division,  2.427;  correction  in  milli- 

j      meters  per  meter,  0.01153. 

do I  Distance  rrom  first  gradient  to  foot  of  spur,  44  milli- 

I  i      meters;  A  of  rod,  56  millimeters, 

do ' do '  Do. 


Level  No.  4.  Stadia  interval  for  the  season,  5.026"""  intercepted  on  rod—  1  meter. 

Ill  the  following  tabulation  coliimu  1  gives  the  consecutive  bench  marks  in  the 
order  in  -which  the  various  elevations  were  deduced. 

Column  2  gives  the  distance  of  any  bench  mark  under  consideration  from  the  start- 
ing point. 

Column  3  gives  the  direction  that  each  line  was  run. 

Column  4  gives  the  difterence  in  elevation  between  these  two  bench  marks;  also 
the  mean  difference. 

Column  5  gives  the  residuals  found  by  subtracting  each  result  from  the  mean  result. 

Column  6  gives  the  probable  error  in  the  result  for  each  stretch. 

Column  7  gives  the  probable  error  for  each  bench  mark  when  referred  to  the  first 
bench  mark  or  st<arting  point. 

Column  8  gives  the  elevation  above  the  Cairo  datum  in  meters. 

Column  9  ^ivcs  the  elevation  above  the  Cairo  datum  plane  in  feet. 

In  computing  the  probable  error  per  kilometer  (giving  CTG"*")  the  theoretical 
assumption  is  that  the  various  stretches  are  1  kilometer  in  length.  The  average 
length  of  the  stretches  is  856  meters. 


Besulta  of  precise  leveling.  Head  of  PasseSy  Louiftiana,  to  end  of  jetties  along  South  Pa$$^ 

November  2f  1893,  to  November  17,  1893. 

By  \V.  S.  Williamn,  levtler. 


BeiK'h  mark. 

Distance. 

Direc- 
tion. 

Differ- 
ence of 
elevation. 

Meters. 

V. 



Mm. 

r. 
Mm. 

R. 
Mm. 

Elevation  above 
Cairo  datum. 

B.  M.  in  lidht-liotiac ....  - 

Km. 

Meters. 
8.1438 

Feet. 
26.719 

B.  M.  in  lighthoase  to  T.  B. 

0.014  i  Dir 

1  Rev 

0. 060  ;  Dir 

Rev 

—1. 1263 
-1.1265 

—0.1 
+0.1 

+0.1 
0.1 

+0.0 
—0.0 

+0.2 

M.l. 

0.1 

0.1 

7.0174 

-1.1264 

23.023 

T.  B.  M.  1  to  P.  B.  M.  1  (J.  A.  P ) . 

-0. 5132 
-0. 5130 

0.1 

0.1 

6.5043 

-0.  5131 

2L340 

T.  B.  M.  1  to  P.  B.  M.  1  A  (J.  A. 

0. 060     Dir 

Rev 

1 

i 

0.042     Dir 

Rev 

1 

f  0.  6940 
+0,6940 

P). 

0.0 

^0.0940 

0.1 

7.7114 

25.300 

T.B.M.  ItoP.B.  M.2(J.  A.  P.). 

-f  0.0986 
+0.9981 

0.2 

0.2 

8.0158 

+  0.9984 

26.299 
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T.B.M.lloB.M.-Flfe 


T.B.M.lH.T,aM.I... 


T.Ii.M.3loP,B,M.BA... 


tl.U.atoT.B.M.l 


r.aU.»lflT.B.M.5, 


T.B.M.5toT.B.M,fl 


B.M.BtoP.B.M.T 


T.B.H.etoP.B.M.TA.. 


T.RU.eloT.KlI.T 


T.B.M.TIuT.B,»l.8 


T.aM.BloP.B.M.S. 


l>lf«-. 

— O.SilS* 



Urn. 

+o;i 

+3.3 

J(m. 

Mm. 

OIWVB 

Dtum. 

.,, 

•■' 

6.7815 

— (I.KI5B 

22.240 

+0.3S.H 
+0.B.12J 

., 

0., 

-.Mie 

+{Liau 

23.7*2 

-0.2197 

1  0 

■-':  '■- 

-0.1IK 

23.078 

-O.B4flO 

+i:b 

0.0 

1.2]      «.I8-0 

-0.8i«tl 

20.301 

+0.»S8S 

,.={  ,.-, 

-|-U.1I«4 

24, »: 

+0-  uw 

■.,j  ,.™ 

+O.U43 

+oa 
+n.i 

-0.5 

—2.1 
+0.0 
+0.3 

+0.4 

-0.1 

+  0.5 

tl'.l 

+0.2 



— 0.WIB8 

... 

,.,\  .,», 

-0-»OM 

20,  «0 

+a!3i»8 

0.0 

l.T        ".*S0« 

+0.3028 

3t.44< 

-0.02M 

... 

1 

"i  '■'» 

-0-0218 

23.380 

-U.0880 

-o.oeoT 

-0.OW4 
-0.0013 

... 

1 

-O.O0O1 

23.081 

-0.8885 

0.3 

"h- 

-0,8§81 

20.177 

+0.KOS 
+■0.3201 

.., 

,..l ,.». 

^0.3200 

21. 130 

— 0^1238 

0.3 

1.8  [      B.9117 

-B.i3ia 

23.077 

-o;oio3 

.., 

2.0        B.B0O1 

-0.0113 

22.S3R 

-0.7288 

" 

1 

-"■™' 

20,!6S 
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JResuUa  of  precise  leveling,  Head  of  Passes^  LouUianay  to  end  of  jeiiica  along  South  PaSB^ 

Xovember  .?,  1893,  to  Xovemher  17,  -/5P5— Continued. 


Bench  mark.  DiHtanco.        A,Z^         cuce  of  :      V. 

"**°-      elevation. 


T.B.  M.StoP.B.M.e  A 


T.  B.  M.  8  to  T.  B.  M.  9 


T.  B.M.OtoT.B.M.lO 


T.  B.  M.  10  to  P.  B.  M.  5 


T.  B.  M.  10  to  P.  B.  M.  5  A 


T.  B.  M.  10  to  T.  B.  M.  11 


T.  B.  M.  11  to  T.  B.  M.  12 


T.  B.  M.  12  to  P.  B.  M.  4  A 


T.  B.  M.  12  to  T.  B.  M.  13 


T.  B.  M.  13  to  T.  B.  M.  14 


T.  H.  M.UtoP.  B.^r.3  . 


I    M     .  Elevation  above 
'•     \    ^^-    \     Cairo  datum. 


Kill. 


Meters.       Mm.      Mm.    Mm.  i    Meten. 


T.B.  M.12toP.  B.M.4 


7.551     Dir -I-0.4795 

Kev  ....'    10.4796 


!  +0.4796 


—0.1 
+0.0 


Feet. 


8. 310     Dir  . 
'  Kev 


-0. 0727 
—0. 0707 


-0. 0717 


9.079     Dir !  +0.2851 

'  Ecv  ....;  +0.2847 


!  I  +0.2849 

9.092     Dir —0.5318 

Kev —0.5320 


—0. 5319 


9.092  ,  Dir +0.6710 

Kev  ....I  +0.6707 


+0. 6708 


9. 971     Dir 
Kev 


—0.1565 
;  —0. 1583 


—0. 1574 


+  1.0 
—1.0 


0.0  I     2.0  I      7.:J8C0 


I 


24. 213 


+  0.2 
^0.2 


0.7  ;    2.1  ,      6.8287  '    22.404 

I  I 


0.1,    2.1         7.1130  I    23.339 


-0.1 
4  0.1 


I  .  I 

0. 1  !     2. 1         0. 5817       21. 1,94 


+0.2 
— 0. 1 


I 


I 


.     0. 1  i    2. 1 


10.747  '  Dir i  -0.  02f  0 

Kev  ....'■  —0.0262 


^0.9 
+0.9 


+  0.4 
—0.4 


7844  I     25.510 

I 


0.6       2.2         6.9562  '    22.822 


I 


-0.0206  , Q..\       2.2  '      6.9296       22.735 


10.760  ,  Dir —0.7846 

■  Kev  ....    —0.7847 


—0. 7846 


—0.0    . 
+0.1  I, 


0. 0       2. 2         6. 1450 


10.760     Dir :  +0.4200 

Kev  ....    +0.4201 


+  0.4200 


ll.Ste     Dir +0.0878 

T^ev +0.0876 


—0.0    . 
+0.1  i 


0.0  .     2.2  I      7.3406 


+0.1 
-0.1 


:  +0.0877 

12.  363     Dir —0. 1561       —0.  9 

Kev —0.1580       +1.0 


12.379     Dir —0.7117  1     +0.2 

Kev  ....    —0.7113  1     -0.2 


20.101 


24. 113 


0. 1       2. 2  I      7. 0173  ;    23. 023 


-0.1570' 0.6       2.3         6.8003,    22.508 


-0.7115    0.1       2.3         6.1488       20.173 


T.  li.  M.UtoP.  B.  M.3  A.. 


T.  n.  M.  14  toT.  B.  M.  15 


T.B.  M.r>  to  1».  B.M.J  .. 


12.379     Dir +0.4902'     —0.2 


Kev 


+  0.4900  ;     +0.2 


1+0.4904    0.1       2.3         7.3507       21.117 


13.981     Dir —0.0282 

Kev  ....I  -0.0261 


—0.  0272 


+  1.0 
—1.1 


2.4        6.8331       22.418 


0. 


14.001      Dir '—0.7469       —0.1 


liev  ....I  —0.7470 


4-0.0 


.  —0.7470    0.0       2.4         0.08G1       19.968 


T.  B.  M.  15  to  1\  B.  M.  2  A '       14.  001      Dir +0.  4592 

IWv  ....    -f 0.4593 


i  0. 4502 


—0.0 
4^0.1 


aO       2.4 


r.2923  ,    23.025 

I 
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Betultt  of  praeiit  leveling,  Head  of  Ptuscs,  Louitiana,  to  md  of  JetUcii  along  South  Pan, 
Novembers,  1893,  to  Mocember  17,  i 59 J— Con tinuod. 


Biiiib  murk. 

Dlitanra 

Dino- 
tioD. 

V- 

B. 

ElPvaflon  nbova 

Sin. 
1*.«0» 

IT.Wfl 

17,  KM 
IB.  320 

IB.  we 

21.3BT 

SI.  Ma 

SV::: 

IDlr... 

3  Mr-!: 
2E«v.. 

Kev:::: 

IDir... 
2Dlr.::' 

Hot.::: 
SS:::: 

Dir,.- 

iRov'::. 

sReV::. 

Itir 

Eev 

£:;;: 

K«::::' 
Hov::::' 

Dir.... 

Uttm. 

fu.om 

Ifnt. 
+  1.2 

1 

+-1,2 
+8,6 

3;i 
+o;i 

-0.3 

+o,a 

-0,9 
+0,B 



-2,3 

+2,3 



+e.n 

+  0,0 



Mv.. 

Mm. 

M,Ur.. 

Firt. 

0,8 

1.5 

B,g«l 

+■0.1)1311 

22.481 

-ulunt 

... 

... 

^.» 

-0,0123 

22.121 

+0.03M 
+0,<IM1> 

0,fl 

IB 

1.S702 

+0,03« 

22-540 

XoX-m 

... 

.. 

7.  MSB 

+0,37M 

23.782 

— a:u26 

-0.0380 
— O.OSM 

1.0 

3.2 

7.2078 

-0,0412 

23.047 

3o:S3DT 

0.1 

2.2 

0.0741 

-0,S3M 

21.807 

-0,48«g 
— 0,MT4 

0.2 

3,2 

0.7205 

-0,1871 

22,048 

T.  B.  «-  SO  to  4  foot  mark  on 

-0,B«3« 

0,2 

3,2 

8,  SMI 

-0.M5 

21,733 

+0,0«50 
+0.  0672 

+0:UB43 

... 

... 

...... 

+U,  11658 

23,898 

— 0.*»56 

o,a 

3,1 

S,B4§8 

2.,  470 

+0.S130 
+0.2138 

iS:l^ 

-«:6a!s 
"+ft7Si' 

+0,  7M6 
+-0.7*88 

... 

" 

7,0020  i    23,171 

1,S 

.. 

7,2«2 

23.707 

... 

" 

«,B010      31,954 

0,0 

3,5 

7,4402 

24.410 
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DESCKIPTIONS  AND  ELRVATIOXS  OF  PRECISE   BENCH   MARKS  BETWEEN  THE  UKAD  OV 
TlIK   PASSES  AND  THE  END   OF  THE  JETTIES,  ALONG  SOUTH   PASS. 

Note. — Elevatioiirt  are  eiven  in  meters  and  feet  above  Cairo  datum  plane.  To  reduce  to  mMui  Golf 
level  at  liiloxi,  Mihh.,  Hiibtract  21.20  feet  (preliminary  value)  from  the  elevations  here  given.  One 
meter  equals  :i.28U8693  feet.  The  term  "P.  B.M."  denotes  a  precise  bench  mark  whiob  is  set  with 
8i>ecial  rare  so  aM  to  bo  iiractically  permanent.  These  bench  marks  were  set  in  Jannsry,  1888,  1^ 
AHHistaiit  £nj>:iueer  C.  Donovan.  Precise  levels  were  run  over  the  line  and  elevations  estsblished  in 
Novenil)er,  1893.  In  uitrnt  caHCH  u  P.  B.  M.  cousistH  of  a  vitrified  tile  18  by  18  by  4  inches,  in  the  oentor 
of  which  is  set  vertically  with  lead  n  finch  copper  bolt,  the  upper  end  being  about  flush  with  the 
Qp])er  Hurfacu  of  the  tile.  Surrounding  the  bolt  on  the  surface  of  the  tile  is  the  insoription  **Missis- 
Bippi  Kiver  ConimiHsion."  This  is  buried  in  the  ground  from  18  to  40  inches  beneath  tne  siirfhoe,  the 
depth  varying  with  the  nature  of  the  material.  On  top  of  the  tile  a  4-inch  wrought*iron  ms  pipe* 4 
feet  long,  is  set.  I'oncentric  with  the  coi>ner  bolt;  the  lower  end  of  the  pipe  which  is  expai^ed  some- 
whut  like  a  boiler  tube,  fitting  in  a  circular  groove  molded  in  the  tile.  A  cast  iron  cap  flte  over  the 
top  of  the  pii>e,  and  is  fastened  thereto  with  bronze  bolts.  The  elevation  on  the  top  of  the  ospie  slse 
det4'rniiiHMi.  The  strui'ture  has  thus  two  bench  marks.  P.  B.  M.  9,  for  example,  being  the  top  of  the 
copiH;r  lM)lt,  and  P.  B.  M.  0  A  being  the  top  of  the  cap  on  the  pipe. 

Tne  term  T.  B.  M.  denot^i^  a  temporary  bench  mark  whose  elevation  in  as  well  determined  ss  thstof 
a  P.  B.  M..  but  is  not  regarded  permanent. 

Bench  mark  iu  Head  of  PaBMos  Light-House  is  a  +  cut  in  top  brick  in  the  north- 
east corner  of  Head  of  Passes  Light-House  fouudation;  is  in  the  north  end  of  brick 
farthcHt  east,  and  about  1  meter  above  ground. 

Elevation,  8.1438  meters.     2G.719  feet. 

P.  H.  M.  1  is  a  nail  in  block  under  northeast  comer  of  log-boll  tower  at  Head  of 
Passes  Light- House. 

Elevation,  7.0174  meters.     211.023  feet. 

B.  M.  ''Fire."  Established  by  Lieut.  Davis,  December  8,  1875,  and  is  described  as 
the  westerly  of  two  bricks,  marked  ''Fire,"  in  step  of  light-house  foundation,  west 
side,  called  ioundation  of  astron<miical  station. by  Coast  Survey. 

B.  M.  "Fire"  is  10  meters  north  of  P.  B.  M.  1,  and  about  3  foet  west  of  line  of  fence 
on  west  side  of  light-house  yard,  produced.    It  is  the  top  of  the  outside  one  of  two 

bricks,  nuirked  I  j^J.*°  |Jj)!^*    in  step  of  circular  foundation  of  old  light-house  at  Head 

of  Passes,  west  side. 

Elevation,  6.7815  meters      22.249  feet. 

P.  15.  M.  9  is  a  copper  bolt  in  the  center  of  a  vitrified  tile  in  the  ground,  15  metera 
from  right  bank  of  South  Pass,  1^  miles  below  Head  of  Pass  Light,  20  meters  above 
cypress  tree  on  bank  marked  with  triangular  blaze  toward  P.  B.  M. ;  100  meters 
below  old  vacant  house. 

Elevation,  6. 1876  meters.     20.301  feet. 

P.  H.  M.  9  A  is  top  of  cap  on  ])ii>e  over  P.  B.  M.  9,  described  above. 

Elevation,  7.3920  meters.     24.252  feet. 

P.  H.  M.  H  is  a  (•oi)per  bolt  in  the  center  of  a  vitrified  tile  in  the  ground,  2^  miles 
elow  Head  of  Passes  Light;  12  meters  from  right  bank  of  South  Pass;  opposite 
ow(>r  end  of  willow  grove  on  left  bank,  called  (loat  Island;  660  meters  above  A 
tation.  • 

Elevation.  6.2422  meters.     20.480  feet. 

P.  B.  M.  8  A  is  toj>  of  cap  on  pipe  over  P.  B.  M.  8,  described  above. 

Elevation,  7.4r)()(>  mett;rs.     21.444  feet. 

P.  B.  M.  7  is  a  co])]>er  bolt  in  the  center  of  a  vitrified  tile  in  the  ground;  7  miles 
above  Port  Eads;  10  meters  from  left  bank  of  South  Pass  and  113  meters  below  tele- 
gra])li  ]K)le  340. 

Eb'vatiim.  6.14J)8  meters.     20.177  feet. 

P.  B.  M.  7  A  is  the  top  of  the  cap  on  pipe  over  P.  B.  M.  7,  described  above. 

Elevation.  7.3r>6r)  meters.     24.136  feet. 

P.  B.  M.  6  is  a  copper  bolt  in  the  center  o^  a  vitrified  tile  in  the  ground;  6  miles 
above  Port  Kads;  16  meters  i'rom  loft  bank  of  South  Pass;  255  feet  below  telegraph 
polr  21K). 

Elevati(m,  6.17:W  meters.     20.255  feet. 

P.  B.  M.  6  A  is  top  of  caj)  on  ]>ipe  ov<t  P.  B.  M.  6  described  above. 

Eh'vation,  7.:W()()  meters.    21.213  feet. 

1*.  B.  M.  5  is  a  eoi)])er  bolt  in  the  center  of  a  vitrified  tile  in  the  ground;  5  miles 
above  Port  Ends;  100  feet  above  telegraph  pole  240;  7  meters frrun  left  bank  of  South 
Pass. 

Elevation.  6.5817  meters.     21.594  fc^ot. 

P.  B.  M.  5  A  is  toj>  of  cap  on  i>ipe  over  P.  B.  M.  5,  described  above. 

Elevation.  7.7844  meters.     25.540  feet. 

P.  B.M.  4  is  a  co])per  bolt  in  the  center  of  a  vitrilied  tile  in  the  ground;  4  miles 


APPENDIX  XX — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2755 

above  Port  Eads ;  12  meters  from  left  bank  of  South  Pass,  and  50  feet  above  telegraph 
pole  190. 

Elevation,  6.1450  meters.    20.161  feet. 

P.  B.  M.  4  A  is  the  top  of  cap  on  pipe  over  P.  B.  M.  4,  described  above. 

Elevation,  7.34U6  meters.    24.113  feet. 

P.  B.  M.  3  is  a  copper  bolt  in  the  center  of  a  vitrified  tile  in  the  ground ;  3  miles 
above  Port  Eads ;  8  meters  from  the  left  bank  of  South  Pass ;  behind  first  telegraph 
pole  above  telegraph  pole  140. 

Elevation,  6.1488  meters.    20.173  feet. 

P.  B.  M.  3  A  is  the  top  of  the  cap  on  the  pipe  over  P.  B.  M.  3,  described  above. 

Elevation,  7.3507  meters.    24.117  feet. 

P.  B.  M.  2  is  a  copper  bolt  in  the  center  of  a  vitrified  tile  in  the  ground ;  2  miles 
above  Port  Eads,  315  feet  above  telegraph  pole  90;  and  30  feet  from  left  bank  of 
Soath  Pass. 

Elevation,  6.0661  meters.    19.968  feet. 

P.  B.  M.  2  A  is  the  top  of  the  cap  on  the  pipe  over  P.  B.  M.  2,  described  above. 

Elevation,  7.2923  meters.    23.925  feet. 

P.  B.  M.  1  IS  the  head  of  a  boat  Bpike  in  concrete  block  1  loot  square  made  on  top 
of  a  pile  in  front  of  engineer's  office  at  Port  Eads.     Established  by  C.  Donovan, 


assistant  engineer,  and  marked  thus : 


ML  APR.  1  w 

00         • 

^   U.S. 


g 


Elevation,  7.3144  meters.    23.998  feet. 

B.  M.  X  is  the  head  of  a  boat  spike  leaded  into  concrete  block  under  column  marked 
B,  VIII;  on  now  South  Pass  Light-House  at  Port  Eads,  built  in  1881;  the  B.  M.  is  on 
the  west  side  of  column  6  inches  north  of  horizontal  brace  and  8  inches  from  iron 
pedestal;  established  in  1881  by  C.  Donovan,  assistant  engineer. 

Elevation,  6.6741  meters.    21.897  feet. 

Zero  of  U.  S.  engiueer*s  gauge  at  Port  Eads. 

Elevation,  5.4049  meters.    17.733  feet. 

M.  B.  D.  is  a  copper  tack  leaded  in  top  of  brick  pier  at  northeast  corner  of  old 
South  Pass  Light-House  foundation  at  Port  Eads.  The  brick  pier  is  15  by  20  inches  and 
about  1  foot  above  ground ;  established  in  1875  on  the  brick,  reestablished  in  1881  and 
copper  tack  put  in  by  C.  Donovan,  assistant  engineer. 

Elevation,  6.7205  meters.    22.049  feet. 

P.  B.  M.J.  is  the  horizontal  furrow  of  cross  on  river  side  of  middle  column  under 
east  side  of  light-house  at  the  end  of  the  jetties  at  mouth  of  South  Pasb ;  tbe  column 
is  under  fog  bell  and  by  platform  for  clock  weights ;  -f-  cut  on  river  side  of  column  0.35 

U.  S. 
meter  above  platform  and  marked  with  drab  paint      -|- 

P.  B.  M. 

Elevation,  7.4402  meters.     24.410  feet. 

TOPOGRAPHY  AND  HYDROGRAPHY. 

Above  Keokuk. — The  field  work  of  topography  and  hydrography  was  resumed  on 
August  2,  1893,  at  stone  line  114  near  Montrose,  whore  work  of  1892  ended.  Work 
was  continued  northward  and  closed  on  September  30,  at  stone  line  132, 1  mile  above 
Keithsburg,  111.,  a  distance  by  river  of  63  miles. 

Tbe  party  was  in  charge  of  Assistant  Engineer  A.  T.  Morrow  and  was  quartered 
on  the  steamer  Patrol  and  survey  boat  Illinois.  The  methods  pursued  were  the  same 
as  followed  in  previous  work,  instructions  for  which  will  be  found  in  Annual  Report 
Mississippi  Kiver  Commission,  1891,  p.  3481. 

On  the  closing  of  tbe  field  work  the  surveyors  returned  to  the  office  and  com- 
pleted their  computations  and  field  plats. 

The  number  of  square  miles  of  topography  done  this  season  is  184;  the  number 
of  square  miles  of  hydrography  31,  making  an  average  of  4.1  square  miles  covered 
each  working  day  during  the  field  season. 

A]>pended  hereto  are  tables  showing  discrepancies  in  levels,  elevation  of  high- 
water  marks,  the  slope  between  successive  stone  lines  from  Keithsburg  to  Alton, 
and  descriptions  and  elevations  of  bench  marks. 

Details  of  the  field  work  will  be  found  in  report  of  Assistant  Engineer  A.  T.  Mor- 
row.    (Appendix  1  C.) 
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Table  5. — Discrepancies  between  precise  and  ordinary  levels. 


Between  P.  B.  M's. 


Distance. 


No8.  2  and  3.. 
Ku8.  3  and  7 . . 
Ko8.  7  and  11 . 
No8.  11  and  17 
JioB.  17  and  18 
Nu8. 17  and  19 
Ko8. 19  and  20 


Miles. 

H 
H 

16 

18^ 

111 


Error. 


Feet. 
0.08 
0.01 
0.02 
0.09 
0.02 
0.03 
0.01 


Leveled  by 


Y.  G.  Gray. 

Do 

Do 
M.  I.  Powers,  jr. 

Do 
M.  I.  Powers,  jr.,  and  W.  H.  Roper. 
W.  H.  Roper. 


Table  6. — Discrepancies  between  right  and  left  bank  lereU. 


River  crossing  at— 


Stone  line  115. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 


Die- 
tance. 

MiUs. 
3 

3 

3 

".•  •  • 

3 
3 

3 

3 

3 

3 

Feet. 
0.04 
0.03 
0.06 
0.10 
0.05 
0.14 
0.08 
0.09 
0.03 


River  crossing  at — 


Stone  line  125 
126 
127 
128 
129 
130 
131 
132 


Dis. 

DU- 

tance. 

orepancy. 

Miles. 

Fset. 

3 

0.02 

3 

0.00 

3 

0.19 

8 

0.09 

3 

0.13 

3 

0.05 

3 

0.01 

3 

0.09 

Table  7. — Descriptions  and  elevations  of  high-water  marks  leveled  to  in  season  of  189S. 

8  datum  piano,  which  is  8.1 
j;ulf  level  at  Biloxi,  Miss.] 


[Elevations  are  r(>forred  to  Memphis  datum  piano,  which  Js  8.13  feet  (preliminary  value)  below  mean 

vel 


Description. 


;  Year. 


On  west  side  of  "Warsaw,  III.,  flour  mills,  near  center  of  building,  cut  in  st^no  by  U.  ! 
S.  enjiineers I 


Do 


On  pine  gaujire  nailed  to  culvert  just  above  Warsaw  flour  mills. 
Do 


On  east  side  of  first  warehouse  above  depot,  Montrose,  Iowa  (private  marks). 
Do 


Do 
Do 


On  iiorthweKt  eoi*ner  *0o^  warehouse,  Kauvoo,  Dl. 
Do 


On  north  abutment  of  Fort  Madison  bridge. 
Do 


Do 


On  northi'Qst  corner  of  flour  mill,  Dallas  City,  111. 
Do 


On  mouth  of  stone  sewer  below  elevator.  Burlington,  Iowa 

On  draw  pier  of  railroad  bridge  at  Burlington,  Iowa 

Do 


Do 


Private  markH  in  ^^o>  warehouse,  Burlington,  Iowa 


Do 
Do 
Do 


On  southwest  comer  of  brick  building,  Secona  and  SchuyU'r  streets,  Oquawko,  111. 
Do 


Do 


On  A.  B.  Garard's  flsh  house,  Oquawka,  111 
Do 


On  southwest  corner  of  brick  warehouse,  Keithsburg,  111 

On  frame  residence,  corner  Second  and  Main  street.s,  Keithsburg,  111 

On  laundry  building.  Second  and  "Washington  streets,  Keithsburg,  111.  (not  reliable) 
Do 


1888 
1892 
1888 
1892 
1851 
1880 
1881 
1888 

1881 

1890 
1851 
1880 
1888 
1851 
1892 
1888 
1851 
1888 
1892 

1880 

1881 
1888 
1892 
1888 
1881 
1851 
1888 
1892 
18i»2 
1H81 
1888 
1851 


Eleva- 
tion. 


Feet. 

601.49 

501.34 

601.49 

601.32 

621.46 

618.20 

619.06 

519.89 

621. 01 

521  27 
630.93 
526.46 
626.06 
532.96 
630.12 
636.37 
637.06 
535.63 
635.80 

534.38 

535.27 
535.95 
636.28 
539.92 
540.  51 
541.20 
539.87 
540.09 
544.73 
544.55 
544.  70 
545. 19 
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Table  8. — Slope  of  water  surface  in  Aiississippi  River  between  successive  stone  lines  from 

Keithshurgy  III.,  to  Alton,  III. 

[Elevations  given  in  column  3  are  in  feet  above  the  Memphis  datum  plane.  Gulf  level  (preliminary 
value)  is  8.13  feet  above  this  plane.  The  values  f^iven  for  stone  lines  132  to  114  were  determined 
between  August  2  and  September  26,  1803,  the  stage  on  the  Burlington  gauge  ranging  from  510.0  to 
512.6  feet.] 


No.  of 

stone 

line. 


132 
131 
130 
129 
128 
127 
126 
125 
124 
123 
122 
122 
120 
119 
118 
117 
116 
115 
114 


1  mile  above  Keithsburg 

2  miles  below  Keithsburg 

1}  miles  above  foot  Huron  Island 

Hei^  Benton  Island 

4  mil6  above  Oquawka 

2}  miles  below  Oquawka 

l|  miles  above  head  Otter  Island 

A  mile  above  foot  Otter  Island 

l|  miles  above  Burlington  bridge 

2^  miles  below  Burlington  bridge 

3^  miles  above  foot  Burlington  Island 
I  mile  below  foot  Burlington  Island. . 

^«  mile  above  head  Dallas  Island 

1  mile  above  head  Lead  Island 

|mile above  foot  Dutclimans  Island  . 

Mead  Niota  Island  . . . : 

1^  miles  below  foot  IJ  iota  Island 

1  mile  above  Montrose,  Iowa 

1}  miles  below  Montrose,  Iowa 


Elevation 

Total 
slope  be- 
tween 
lines. 

Mid- 
stream 

Slope 

of  water 
surface. 

distance 

between 

lines. 

l)er 
mile. 

Feet. 

Feet. 

Milet. 

Feet. 

532.23 

530.86 

""  i.37 

3.52 

0389 

520.  28 

1.58 

2.80 

.564 

527.  51 

1.77 

3.34 

.530 

526.26 

1.25 

3.34 

.374 

524.76 

1.50 

3.25 

.461 

524.03 

.73 

3.10 

.236 

522. 30 

1.73 

3.00 

.577 

520.  44 

1.86 

2.75 

.676 

519.  60 

.75 

3.63 

.207 

518.  35 

1.34 

2.75 

.487 

515. 86 

2.40 

3.37 

.740 

514.09 

.87 

3.00 

.290 

513.  33 

1.66 

3.25 

.511 

511. 03 

1.40 

2.87 

.488 

511.34 

.59 

2.64 

.224 

500.44 

1.00 

3.05 

.481 

508. 00 

.54 

3.00 

.180 

506.71 

2.10 

2.81 

.780 

[Elevations  given  in  column  3  are  in  feet  above  the  Memphis  datum  plane.  Gulf  level  (preliminary 
Talue)  is  8.13  feet  above  this  plane.  The  values  given  for  stone  lines  114  to  95  were  determined 
bet-ween  September  1  and  November  10,  1892.  The  stage  on  the  Hannibal  gauge  for  this  period 
iged  from  2.2  to  4.8  feet.] 


114  i  1}  miles  below  Montrose,  Iowa *. . 

113  j  1  mile  below  upper  end  Des  Moines  Kapids  Canal 

112     1  mile  above  middle  lock  Des  Moines  KiApids  Canal  . . . 

Ill  I  At  Keokuk  bridge 

110  I  A  mile  above  upper  mouth  Des  Moines  Kiver 

109  I  Mead  Fox  Island 

108  I  ^  mUe  above  head  Hackley  Island 

107  I  4  mile  above  foot  Island  No.  408 

106     Head  of  Island  No.  410 

105     4  mile  above  foot  TuUy  Island 

104     At  Canton,  Mo 

103     f  mile  above  head  Shandrew  Island 

102     At  landing,  La  Grange,  Mo 

101  I  A  mile  above  mouth  Canton  Chute 

100  j  l|  miles  above  Quincy  Railroad  bridge 

99  .  At  House  of  Correction,  Quincy,  111 

08  I  I  mile  below  head  Ward  Island*^ 

97  '  I  mile  below  mouth  South  River 

96  ;  Jji  milea  below  foot  Island  No.  4:h« 

95  '  I  mdle  below  head  Armstrong  Island 


507.  31 

504.98 

2.33 

3.06 

0.761 

407.34 

7.64 

3.12 

2.449 

488.28 

0.06 

3.62 

2.503 

486.25 

2.03 

2.54 

.799 

485.12 

1.13 

3.20 

.353 

483. 86 

1.26 

3.12 

.404 

482. 74 

1.12 

3.32 

.337 

481.55 

1.10 

2.87 

.415 

470. 80 

1.75 

3.37 

.519 

479. 40 

.40 

3.28 

.122 

477.46 

1.94 

2.88 

.674 

475.  38 

2.08 

3.25 

.640 

472.20 

3.09 

3.28 

.942 

470.15 

2.14 

3.16 

.677 

468.87 

L28 

3.28 

.390 

467. 41 

L46 

3.10 

.471 

466. 21 

1.20 

2.75 

.436 

464.48 

1.73 

3.94 

.439 

462.  60 

1.88 

2.35 

.800 

2758      REPORT    OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


Table  8. — Slope  of  water  tut  fact  in  Mississippi  River  between  successive  stone  lines  from 

Keithsburg,  lll.j  to  AUony  III. — Continued. 

[EloTations  given  in  colamn  3  are  in  foet  above  the  Memphis  datum  plane.  Gulf  level  (preUminary 
value)  is  8.13  feet  above  this  plane.  The  values  ^iven  for  atone  lines  05  to  61  were  determinea 
between  Auf^ust  4  and  November  13,  1891.  The  stage  on  the  Uanuibal  gauge  for  this  period  ranged 
from  -0.1  to  4.2  feet.] 


Ko.of 

stone 

line. 


05 
04 
03 
02 
01 
00 
89 
88 
87 
80 
85 
84 
83 
82 
81 
8U 
79 
78 
77 
70 
75 
75 
74 
73 
72 
71 
70 
69 
68 
67 
60 
65 
64 
63 
62 
61 


rt\   I 


Location  of  line. 


i  mile  below  head  of  Armstrong  Island 

At  Hannibal  railroad  bridge 

At  foot  KingslHland 

1^  miles  above  (b^iiot,  Saverton,  Mo 

I  mile  below  beau  of  Cottellsland 

\  mile  above  head  of  Gilberts  Island 

I  mile  above  Mundy  Lauding 

IJpper  end  Cottonwood  Island 

Center  of  South  Fritz  InUiud 

1^  miles  above  Louisiana  bridue 

h  mile  below  railroad  bridge,  Buffalo  Creek 

Mouth  of  Little  Calumet  ( 'reek 

I  mile  above  head  ClarksviUe  Island 

Center  of  Eagle  Island 

Center  of  Coon  Island 

F<M)t  of  McCoy  Lsland 

i  mile  below  Howard  Island 

1^  miles  below  Hamburg,  ill 

^  mile  below  foot  of  Westport  Island 

X  mile  below  GUead  Landing,  III 

At  UogviUe,  111 

do 

i  mile  below  foot  Turner  Island 

At  ('ap  An  Oris,  Mo 

At  Hoiid  Hollow,  I  mile  below  head  Cuiver  Island. 

rtK)t  of  Cuiver  iHiand 

Across  Two  Rraneh  Island 

Foot  of  Apple  Island 

/ft  mile  above  head  of  Iowa  Island 

Across  center  of  Squaw  Inland 

Througli  Ujiper  Grafton,  111 

i  mile  above  nead  of  Slim  Island 

At  Portage  des  Sioux,  Mo 

1  mile  above  mouth  of  IMasa  Creek 

}  mile  below  foot  Litthi  Tiasa  Island 

At  U])per  end  Alton,  111 


Elevation 
of  water 
surface. 


Feet. 
400.04 
458.  08 
456.  82 
455.88 
454.  70 
454.02 
452.  05 
449.97 
448.  02 
445*.  64 
444.70 
443.  58 
442. 09 
440.92 

430. 07 
437. 33 
435. 02 
434.24 
432. 31 
4:t0.  08 

427. 08 
427.  98 
426.  70 
424.56 
424. 18 
422.41 
420.  82 
419.  63 
418. 46 
416.56 
414.  88 
414.50 
413.64 
413. 05 
412.  37 
412.10 


Total 
slope  be- 
tween 
lines. 


Feet. 


Mid- 
stream 
distance 
between 
lines. 


1.06 
1.26 

.04 
1.18 

.68 
1.07 
2.08 
L05 
2.38 

.04 
L12 
1.40 
L17  I 
1.85 
1.74 
2.31 

.78 
1.03 
2.23 
2.10 


MUf, 


8.87 

2.91 

8.19 

2.04 

8.1« 

8.47 

8.25 

2.85 

4.41 

2.87 

3.25 

8.28 

8.24 

8.41 

3.27 

8.19 

8.03 

8.07 

3.21  j 

3.06  I 


Slope 

per 

mile. 


F9€L 


,606 

,433 


.401 
.215 
.568 

.640 
,664 
.640 


,849 
,461 
.861 
.541 
.533 
.724 
.257 


605 


1.28 

3.10 

.418 

2.14 

2.91 

.735 

.38 

3.07 

.124 

1.77 

3.07 

.577 

1.59 

3.98 

.400 

1.19 

2.41 

.404 

1.17 

3.04 

.885 

1.90 

3.10 

.noa 

1.68 

3.05 

.551 

.32 

2.15 

.140 

.92 

8.00 

.250 

.59 

2.47 

.230 

.68 

3.24 

.210 

.27 

2.06 

.091 

DESCRIITION   OV   IJKNCII  MAKKS   AIJOVE   KEOKIK,    IOWA,    AND   THEIR  ELEVATIONS  IN 

FEET   ABOVE   THE   MEMPHIS   DATU.M. 


Stone  Jinn  J14. ^Ahont  half  way  between  Nashville  and  Montrose,  Iowa,  across 
head  of  small  island  covered  with  willows. 

^^  Tilo  an<l  ]>i|>e  between  the  river  bank  and  public  road  directly  in  front  of 
the  residence  of  Charles  Ilumniel  and  between  an  old  stoiio  culvert  and  the  west 
corner  of  a  hed^e  inclosing  an  orchard  on  the  hillside.  It  is  M  meters  from  the 
river  bank,  and  8  meters  from  the  wajj:on  track  of  the  public  road  at  a  point  13 
meters  nouth  of  where  a  small  ravine  crosses  the  road;  also  27^  meters  from  corner 
of  hedge  and  18.7  meters  from  8-inch  hickory  tree.  Elevation :  Cap  on  pipe,  530.26; 
bolt  in  tile,  526.23. 

■^i^  Tile  and  pipe  on  little  hillock  between  the  public  road  and  the  railroad  on 
the  section  line  running  west  from  the  river  on  the  south  line  of  Solferino  farm. 
Measuring  on  the  section  line  it  is  (>l  meters  from  the  river  bank,  56.5  meters  from 
the  center  of  the  road,  and  43.7  meters  fmm  the  c<'nter  line  of  railroad;  it  is  also 
37  meters  from  a  large  arched  stone  culvert  on  railroad.  Elevation:  Cap  on  pipe. 
534.40;  ludt  in  tilo,  530.:i9. 

Mechank'H  Rock. — Large  bowlder  in  bed  of  river  about  200  meters  above  stone  line 
114,  and  10  mettrrs  from  right  bank.  In  low  water  it  projects  about  2  feet  above  the 
surface.    Elevation  of  toj),  508.79. 

Old  B.  M.  Spike  in  eastside  of  walnut  tree  15  meters  oast  of  culvert  No.  B.  33  on  St. 
Louis,  Keokuk  and  North  Western  Kailroad  in  lower  part  of  Montrose,  Iowa.  Bench 
mark  nuirkcd  by  blaze  and  No.  16  in  white  ]>aint.     Elevation,  519.50. 

1  L.  B.  Nail  in  root  of  tree  20  meters  from  shore  line  in  row  of  trees  along  fence  60 
meters  above  Main  street,  Nauvoo,  111.    Elevation,  515.24. 


APPENDIX  X  X REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     2759 

P.  B.  M.  3  is  at  Montrose,  Iowa.  It  is  center  of  copper  bolt  leaded  horizontally  in 
tipper  fonndatiou  stone  of  l)rick  store  building  on  south  comer  of  Main  ami  ^ '«Mlar 
streets.  It  is  on  the  east  side  3  feet  from  north  comer  marked  U.  S.  P.  B.  M.  Lleva- 
tion,  537.23. 

67  Mackenzie. — Spike  in  root  of  30-inch  tree  in  willow  grove  just  above  Montrose, 
Iowa,  125  meters  below  mouth  of  Jack  Creek,  110  meters  above  upper  warehouse  in 
Montrose,  and  15  meters  from  river  bank.  Marked  with  circular  iron  plate  spiked 
to  tree.    Elevation,  514.13. 

H.  W.,  1851,  1888,  1881,  1880,  Montrose,  Iowa.  These  marks  are  on  east  side  of 
first  warehouse  above  depot  at  Montrose,  Iowa.  Near  center  of  building,  marked 
with  black  paint.  Elevation:  1851^521.45;  1888  =  519.89;  1881  =  519.05;  1880  = 
518.20. 

2  R.  B.  Spike  in  trunk  of  large  elm  tree  2  meters  from  bank  150  meters  below  a 
Govemn*ent  light;  600  meters  below  stone  line  115;  230  meters  above  mouth  of  small 
slough.     Elevation,  514. 

59  Mackenzie. — Spike  in  trunk  of  three  pronged  maple  tree,  10  meters  north  of  B. 
M.  ^i^,  marked  by  a  circular  iron  plate  nailed  to  tree.     Elevation,  515.40. 

Stofte  line  115. — At  Nauvoo,  111. ;  in  line  of  prolongation  of  Young  street. 

•4^  Tile  and  pipe  one-half  meter  north  offence  on  south  side  of  Young  street;  116 
meters  from  river  bank;  to  brick  house,  262°,  130  meters;  to  southeast  comer  of 
hedge  251°  30  ,  56  meters  ;  to  southwest  corner  of  hedge  97°  30',  88*meter8.  Direc- 
tion of  Young  street,  Nauvoo,  Ill.,^=;262°.  Elevation  :  Cap  on  pipe,  537.96  ;  bolt  in 
title.  533.96. 

^\^  Tile  and  pipe  on  the  right  bank  of  the  river  11  meters  from  the  bank  in  a 
cluster  of  large  soft  maple  trees  at  the  mouth  of  Excelsior  Slough.  A  20-inch  soft 
maple  is  325°,  4 meters;  36-mch  cottouwood  is  48°,  19  meters;  22-iuch  maple,  91°,  13.5 
meters  j  20-ineh  soft  maple,  191°,  5.7  meters ;  20-inch  soft  maple  is  232°  30',  7.5  meters. 
Elevation:  Cap  on  pipe,  516.10  ;  bolt  in  tile,  512.09. 

^\^^=@  Sand  Ridge.  Tile  and  pipe  about  1^  miles  above  Montrose,  Iowa  ;  on  a 
sand  ridge  on  west  side  of  wagon  road,  10  feet  inside  of  fence,  railroad  adjoining 
wagon  road  on  east  side.  Station  is  300  meters  below  mile  post  30,  and  about  300 
meters  above  a  small  shanty  near  corner  of  hedge  fence.  Elevation  :  Cap  on  pipe, 
553.68  ;  bolt  in  tile. 

2  L.  B.  Nail  in  root  of  lone  36-inch  walnut  tree,  along  fence  400  meters  above  where 
Young  street,  Nauvoo,  comes  out  to  the  river,  50  meters  above  Government  light,  60 
meters  above  house.     Elevation,  535.04. 

Mackenzie. — Nail  driven  horizontally  in  base  of  rock  foundation  in  northwest  cor- 
ner on  west  side  of  Diamond  Jo  warehouse  jit  Nauvoo  Landing,  in  upper  part  of 
Nauvoo,  111.     Elevation,  518.20. 

H.  W.  1890, 1881,  Nauvoo,  111.  These  marks  are  on  north  side  near  northwest  corner 
ot  Diamond  Jo  warehouse ;  1890  is  scratch  dug  in  mortar  3.7  feet  above  bottom  of 
foundation ;  1881  is  paint  mark  directly  below.  Elevation :  1890  =  521.27 ;  1881  ^  521.01. 

3  K.  B.  Nail  in  root  of  18-iuch  maple  tree,  on  east  side  of  Devils  Island,  5  meters 
frum  shore,  about  three-fourths  mile  above  foot  of  island,  and  600  meters  above  and 
across  the  river  from  Diamond  Jo  warehouse  in  Nauvoo,  111.     Elevation,  515.20. 

4  R.  B.  Nail  in*  root  of  30-inch  pin  oak  tree  5  meters  from  east  bank  of  Devils 
Island,  across  river  and  slightly  below  @  Sherman;  100  meters  below  long  bar  and 
slough  running  into  island.    'Elevation,  516.67. 

Stone  line  116. — One  and  one-half  miles  below  head  of  Devils  Island. 

-4*  Tile  and  pipe  on  the  east*side  of  river  road,  on  line  dividing  the  land  of  Kim- 
ball iind  Laubisheimer;«oue-lourth  mile  below  north  line  of  section  31  of  Illinois 
land  survey;  150  meters  above  an  old  lime  kiln  which  stands  on  the  river  bank ;  it 
is  18  meters  from  the  river  bank;  to  18-inch  eJm  tree,  129°,  18.5  meters;  to  9-inch 
hickory,  140^,  11.5  meters;  to^4-inch  red  oak,  310°,  6.2  meters.  Elevation:  Cap  on 
pine,  539.27;  bolt  in  tile,  535.27. 

^^  Tile  and  i>ipe  on  Devils  Island  opposite  B.  M.  -^J?;  22  meters  from  bank  of 
river,  midway  between  the  shore  and  a  small  slough  running  parallel  with  the  shore ; 
to  21-inch  willow  tree,  330°,  7.2  meters;  to  16-inch  willow  tree,  66°,  7.3  mctorfl;  to 
16-inch  willow  tree,  138^,  8.5  meters;  all  marked  with  triangular  blaze  facing  bench 
mark.    Elevation:  Cap  on  pipe,  517.70;  bolt  in  tile,  513.70. 

■^\^  Tile  andpipeon  Devils  Island,  740  meters  back  of  B.  M.  H*^;  on  a  small  ridge 
between  the  pond  and  the  overflowed  ground  back.  Bearing  of  line  between  bench 
marks  3  and  4,  300°  30' ;  to  10-inch  maple  tree,  311°,  7.5  meters;  to  24-inch  elm,  35°, 
10  meters;  to  16-in(h  elm,  197°,  8  meters;  all  are  marked  with  triangular  blaze  on 
side  facing  bench  mark.     Elevation:  Cap  on  pipe,  518.38;  bolt  in  tile,  514.39. 

3L.  B.  Nail  in  root  of  36-inch  cottouwood  tree,  100  meters  above  B.  M.  H^  J  35 
meters  from  river  bank,  250-meters  below  Government  light.     Elevation,  516.85. 

4  L.  B.  Nail  driven  horizontally  in  foot  of  15-inch  ash  tree,  on  main  L.  B.  back  of 
Kiota  Island.    Tree  standing  alone  at  base  of  rock  bluif.     Elevation,  518.45. 

5  L.  B.  Nail  in  18-inch  elm  tree  standing  at  foot  of  bluff,  30  meters  from  the  water's 
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edge.    Nail  found  in  tree  with  old  mark  obliterated.    It  is  evidently  an  old  bench 
mark  tree  blazed.    Elevation,  519.61. 

6  L.  B.  Nail  in  root  of  36-inch  cottonwood  at  foot  of  bluff  three-fonrths  of  » 
mile  below  submerged  dike  at  head  of  Niota  Island,  opposite  foot  of  large  sand  bar 
attached  to  Niota  Island.     Elevation ,  518.  48. 

58  Mackenzie. — Railroad  spike  in  root  of  double  maple  tree  8  inches  and  18  inchefl 
in  diameter,  on  river  side  of  Devils  Island,  1^  miles  below  its  head;  about  100  meters 
above  B.  M.  ^^-^ ;  350  meters  below  lower  of  two  dikes  on  east  side  of  Island  marked 
with  circular  iron  plate  nailed  to  tree.     Elevation,  516.39. 

51  Mackenzie. — Spike  in  root  of  tree  8  meters  from  river  shore  of  Devils  Island; 
450  meters  !)elow  extreme  head  of  island;  140  meters  above  Government  light, 
marked  with  circular  iron  plate  nailed  to  tree.    Elevation,  516.86. 

4  K.  B.  Top  of  north  corAer  of  stone  pier  of  St.  Louis,  Keokuk  and  North  Western 
Railroad  water  tank ;  450  meters  below  depot  in  Fort  Madison,  Iowa ;  on  second  pier 
northwest  of  spout  to  tank.     Elevation,  529.34. 

P.  B.  M.  4  is  top  of  copper  bolt  leaded  vertically  in  top  of  west  end  of  south  abut- 
ment of  Chicago,  Burlington  and  Quincy  Railway  bridge  over  Painter  Creek,  1  mile 
south  of  Viele  Station,  Iowa,  marked  U.  S.  P.  B.  M.  Elevation,.  550.09.  Not  con- 
nected with  in  1893. 

P.  B.  M.5.  Top  of  copper  bolt  leaded  vertically  in  northeast  corner  of  stone  of 
middle  pier  of  Chicago,  Burlington  and  Quincy  Railway  bridge  over  Little  Devils 
Creek,  oue-hnlf  mile  below  Viele  Station,  Iowa,  marked  U.  S.  P.  B.  M.  Elevation, 
544.16.    Not  connected  with  in  1893. 

P.  B.  M.  6.  Top  of  copper  bolt  leaded  vertically  in  top  of  stone  abutmeat  of  Chi- 
cago, Burlington  and  Quincy  Railway  bridge  over  Devils  Creek,  one-half  mile  north 
of  Viele  Station,  Iowa,  marked  U.  S.  P.  B.  M.  Elevation,  549.12.  Not  connected 
within  1893. 

P.  B.  M.  7  is  at  Fort  Madison,  Iowa.  It  is  top  of  copper  bolt  leaded  vertically  in  the 
water  table  of  the  hotel  An  teres,  on  Front  street  near  the  depot.  It  is  near  the  centSr 
of  the  building  on  the  south  side,  marked  U.  S.  P.  B.  M.     Elevation,  541.32. 

City  datum  of  Fort  Madison  is  low  water  of  1864  ( ?)  at  the  foot  of  Pine  street. 
This  IS  31 .48  feet  below  P.  B.M.  7.    Elevation,  509.84. 

Stone  line  i27.— Lower  part  of  Fort  Madison  and  across  head  of  Niota  Island. 

^^  Tile  and  pipe  on  the  hillside  12  meters  southeast  of  the  center  of  the  public 
road  and  80  meters  from  the  river  bank ;  it  is  at  the  point  where  the  bluffs  turn  back 
from  the  river,  125  meters  north  of  @  Niota;  to  10-inch  reS  oak  tree,  31°  30',  17.6 
meters;  to  12-inch  red  oak,  254°,  16.2  meters;  to  15-inch  Jack  oak,  180°,  9.7  meters; 
to  B.  M.  H^  148°,  00".     Elevation :  Cap  on  pipe,  586.36;  bolt  in  tile,  582.36. 

^i''  Tile  and  pipe  on  a  sandy  ridge  which  extends  along  the  west  bank  of  Niota 
Island  to  head  of  island,  240°,  143  meters;  to  north  corner  of  little  frame  house,  68°, 
69 meters;  to  water's  edge  north,  25  meters;  to  large  soft  maple  tree  containing 
bench  mark  of  Maj.  Mackenzie,  3°,  22  meters.  Elevation:  Cap  on  pipe,  524.11;  bolt 
in  tile.  520.09. 

J  :\'  Tile  and  pipe  in  a  vacant  lot  belonging  to  Mr.  Wilson  in  the  southwest  qnarter 
of  block  inclosed  by  Spruce  street  on  the  west.  Division  street  on  the  south,  Locust 
street  on  the  east,  and  Des  Moines  street  on  the  north ;  in  Fort  Madison,  Iowa.  It 
is  li  meters  from  the  line  of  a  lot  west  belonging  to  J.  C.  Atlee;  it  is  46.5  meters 
east  of  S]>ruce  street,  and  1 1  meters«south  of  the  alley  running  east  and  west  through 
the  block.     Elevation:  Cap  on  pipe,  534.88;  bolt  in  tile,  530.87. 

Mackenzie. — Spike  in  root  of  48-inch  maple  tree  on  head  of  Niota  Island,  22  meters 
south  of  B.  M.  ^  J^ ;  100  motors  above  house.     Elevation,  519.47. 

7  L.  B.  Nail  in  root  of  36-inch  maple  tree  standing  in  bunch  of  willows  and  maples 
on  sand  bar,  8(X)  meters  above  liead  of  Niota  Island,  a  little  above  point  opposite 
Diamond  .lo  warehouse,  at  Fort  Madison.     Elevation,  517. 

8  L.  B.  Nail  in  root  of  12-inch  ma]>le  tree,  on  top  of  bank  at  head  of  island,  200 
meters  below  Fort  MadiHon  bridge.     Elevation,  519.05. 

9  L.  B.  Kail  driven  in  sloping  12  by  12  inch  timber,  on  north  end  of  first  pier  of 
troHtle  work  oast  of  east  stone  pier  of  Fort  Madison,  Iowa,  bridge.  Elevation, 
515.61. 

10  L.  B.  Nail  in  root  of  36-inch  oak  tree,  on  top  of  bank,  60  meters  from  water's 
edge,  three-(inarters  milo  above  Fort  Madison  bridge,  and  about  200  meters  below 
lowor  of  two  .submerged  dikes.     Elevation,  525. 

Mackenzie. — Spike  in  nuit  of  48-iuoh  cott^)nwood,  on  river  bank,  20  meters  from 
water's  edge  in  low  water,  o])posite  f(>ot  ofDutchniana  Island,  and  about  500  meters 
above  upper  of  2  submerged  dikos  on  left  bank.     Elevation,  519.23. 

Mackenzie. — Nail  on  land  side  of  '18-inch  lone  <*ottonwood  tree,  20  meters  from 
river,  on  left  bank,  opposite  center  of  Dutihnians  Island,  at  the  point  where  road 
past  Appauooce  school  house  conies  out  to  river,  marked  by  a  circular  iron  plate 
nailed  to  tree.     Elevation,  521.69. 
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Zero.  Signal  Service  gauge.  Fori  Madison,  Iowa.  — It  is  a  wooden  gauge  on  the  west 
end  of  draw  pier  to  Fort  Madison  bridge.     Elevation  of  zero,  509.44. 

Zero,  U,  S.  Engineers  gauge. — This  gaage  is  cut  in  the  south  side  of  the  second 
Btone  pier  from  the  Iowa  end  of  the  Fort  Madison  bridge.     Elevation  of  zero,  509.33. 

Hign  water  marks,  1880, 1888, 1851.  Fort  Madison,  Iowa.  — Cut  in  stone  on  west  end 
of  north  abutment  bridge.     Elevation:  1880=525.46;  1888=526.06;  1851=530.93. 

Stone  line  118. — Across  Dutchmans  Island,  a  little  below  the  center. 

-4-*^=®  Appanooce. — Tile  and  pipe  about  three-quarters  of  a  mile  from  river  on  Illi- 
nois side,  in  cultivated  field  20  meters  above  telegraph  pole,  on.  which  is  fastened  the 
234-mile  board,  Chicago,  Santa  Fe  and  California  Railroad ;  and  30  meters  west  of  west 
right  of  way  fence,  about  2  miles  above  Niota,  111.  Road  crosses  railroad  about  300 
meters  above  station.     Elevation:  Cap  on  pipe,  531.90;  bolt  in  tile,  527.89. 

•^B  Tile  and  pipe  at  the  northeast  corner  of  the  Appanooce  school  house  yard,  on 
the  section  line  running  south  from  the  river  and  separating  the  property  of  Stur- 
geon on  the  east  and  Doolittle  on  the  west;  to  northeast  corner  of  the  school  house, 
&F,  17.5  meters;  to  red  oak  tree  20  inches  diameter,  321^^,  8.5  meters;  to  12-inch  red 
oak  tree,  43^,  3.7  meters.     El<^vation:  Cap  on  pipe,  535.70;  bolt  in  tile,  531.70. 

^\^  Tile  and  pipe  about  half,  way  up  the  hillside,  at  a  point  52  meters  back  of  St. 
Loais,  Keokuk  and  Northwestern  Railroad  and  101  meters  above  bridge  16  C ;  to  26- 
inch  white  oak  tree,  214^,  3.6  meters ;  to  21-inch  white  oak  tree,  337^,  2.9  meters ;  to 
18-inch  white  oak  tree,  118^,  7.5  meters.  Elevation:  Cap  on  pipe,  645.27;  bolt  in 
tile,  ^1.28. 

11  L.  B.  Nail  driven  in  the  root  of  15-inch  black  ash,  20  meters  from  water's  edge, 
about  400  meters  above  stone  line  118.     Elevation,  519.12. 

Mackenzie. — Spike  in  root  of  36-inch  lone  oak  tree  on  top  of  the  bank  on  the  road- 
side and  40  meters  from  the  water's  edge,  opposite  large  willow  bar  in  front  of  Lead 
Island,  on  left'bank.     Elevation,  527.42. 

Mackenzie. — Spike  in  root  of  48-inch  cottonwood  tree  standing  alone  on  river  bank, 
20  meters  from  water's  edge  afc  low  water,  on  left  bank  opposite  head  of  Lead  Island 
and  200*meters  above  a  stone  quarry.     Elevation,  520.82. 

Mackenzie. — Spike  in  root  of  36-inch  ash  tree,  on  top  of  bank  30  metors  from 
water's  ed^e  at  low  water,  on  left  bank  600  meters  below  stone  lino  119,  opposite 
first  dike  above  Lead  Island.     Elevation,  522.72. 

5  R.  B.  Spike  in  top  of  north  pile  of  dike  behind  Lead  Island.     Elevation,  514.40. 

6  R.  B.  Spike  in  root  of  36-iuch  double  elm  tree,  on  main  bank  15  meters  Irom 
shore,  opposite  head  of  Hog  Island.  The  tree  is  the  lower  of  a  group  of  three  large 
elms.    Elevation,  520.27. 

Stone  line  119. — One-fourth  mile  below  Pontoosac,  111.,  where  public  road  turns 
back  from  river. 

-4^  Tile  and  pipe  on  brow  of  hill  back  of  Pontoosac,  111.,  75  meters  east  of  the 
section  line  running  south  from  the  river;  to  11-inch  elm  tree,  274^-',  22  meters;  to 
9-inch  elm  tree,  104",  28^  meters;  to  corner  of  fence  on  section  line,  80*^,  75.2  meters. 
Elevation :  Cap  on  pipe,  658.48;  bolt  in  tile,  654.48. 

"4*  Tile  and  pipe  1  meter  east  of  fence  and  35.5  meters  south  of  comer  of  fence 
where  the  public  rond  turns  south  from  the  river  along  the  secti(m  lioe,  about  oue- 
fonrth  mile  below  Pontoosiic,  111.  It  is  70  meters  from  the  river  bank  and  37  meters 
8.  20^  W.  of  the  northwest  corner  of  osage  orange  hedge  inclosing  the  field  on  the 
east  side  of  the  road.     Elevation  :  Cap  on  pipe,  528.81 ;  bolt  in  tile,  524.79. 

■^i'-*  Tile  and  pipe  on  the  Iowa  shore,  opposite  Pontoosac,  111.  It  is  in  a  cluster  of 
large  soft  maple  trees  west  of  a  larger  patch  of  willows,  about  45  meters  from  the 
bank.  It  is  between  two  long  dikes,  500  meters  above  the  lower  and  200  meters 
below  the  upper  dike;  tomapl^  tree 30  inches  in  diameter,  28",  6.2 meters;  to  32-inch 
maple  tree,  190^,  6.3  meters;  to  16-inch mai»le  tree,  99",  129 meters;  to  12-inch  Jack 
oak  tree,  317",  2.7  meters.     Elevation:  Cap  on  pipe,  522.17;  bolt  in  tile,  518.19. 

-^^y  Tile  and  pipe  807  meters  back  of  B.  M.  ^\-*  by  the  side  of  a  wagon  road  in 
heavy  timber  150  meters  south  of  the  outlet  of  Green  Lake.  The  bearing  of  tholine 
from  B.  M.  -4^  to  B.  M.  J^^-'  is  347"  30';  to  30-inch  elm  tree,  320",  7.5  meters;  to 
36-inch  elm  tree,  58°,  13.2  meters;  to  11-iuch  elm  tree,  158",  8  meters.  Elevation: 
Cap  on  pipe,  523.60;  bolt  in  tile,  519.59. 

12  L.  B.  Nail  in  root  of  30-inch  elm  tree  on  river  bank,  60  meters  from  water's 
edge  at  low  water ;  about  three-fourths  mile  above  Pontoosac,  111.  It  is  about  50 
meters  below  a  small  bridge.     Elevation,  520.70. 

Mackenzie. — Spike  in  root  of  24- inch  oak  tree  on  river  side  of  road,  75  meters  from 
water's  edge,  on  Illinois  bank  about  275  meters  below  Sycamore  street,  in  Dallas 
City,  111.     Elevation,  530.04. 

Mackenzie. — In  stone  foundation  on  nortliea«t  corner  of  warehouse  in  Dallas  City, 
m.,  opposite  mill  chimney.     Elevation,  529.11. 

Hign-%catei'  marks  1851,  1892,  Dallas  CUi/,  ///.—On  corner  of  flour  mill  in  l>allas 
City,  111.    Elevation,  1851,  532.95;  1892,  530.12. 
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Mackenzie. — Spike  in  24-inch  lone  ash  tree  on  l,.  B.,  opposite  foot  of  Thompsoiis 
Island,  50  meters  from  hank  ot'slouj^h.     Elevation,  523.98. 

Mackenzie. — Spike  in  willow  tree  on  the  west  side  of  Thompsons  Island,  300  meton 
ahove  foot  of  island,  10  meters  from  hank.     Elevation,  520.88. 

7  K.  \^.  Nail  in  root  of  30-inch  maple  tree,  3  meters  from  shore,  100  meters  below 
small  dike,  opposite  foot  of  Dallas  Island.     Elevation,  520.21. 

Stone  line  IJO. — One-half  mile  ahove  foot  of  Thom])KonB  Island. 

-^^  Tile  and  pipe  on  the  section  line  rnnuingstmth  from  the  river,  a  short  distanoe 
east  of  Dallas  City,  111.  It  is  ahout  half  way  np  the  hillside,  143  meters  from  the 
center  of  tlie  Chicago,  Burlington  and  Quiney  Railroad,  and  189  meters  from  the 
center  of  the  Atchison,  Topeka  and  »Santa  Fe  Railroad.  Elevation:  Cap  on  pipe^ 
621.28;  holt  in  tile,  ()17.29. 

^i^  Tile  and  pipe  on  Thompsons  Island,  30  meters  from  the  nortli  shore,  approx- 
imately on  line  hetween  -*f*'  and-'^rj*';  to  small  hirch  tree  (hlazed),  338*^,  4  meters. 
Elevation  :  Cap  on  pipe,  523.02;  holt  in  tile,  519.01. 

-^J"  Tile  and  pipe  on  the  section  lino  running  north  from  the  river  between  the 
properties  of  Patterson  on  the  east  and  Blakeley  on  the  west.  It  is  35  meters  from 
the  shore,  at  the  southeast  corner  of  a  cultivated  held.  No  trees  or  fence  near.  Ele- 
vation: Cap  on  pii>e,  524.97:  holt  in  tile,  520.98. 

■^i^*  Tile  and  ]>ipe  on  the  hank  of  a  small  hayon  on  line  of  B.  Ms.  '"  and  ^i^,  A 
hiTixe  ])oiid,  with  an  old  levee  on  the  north,  is  m  line.  Elevation:  Cap  on  pipe^ 
521. 7r);  holt  in  tile,  517.75. 

Mackcnzir. — Spike  in  36-inch  elm  tree  on  top  of  hank,  8  meters  fnmi  top  of  bank; 
on  north  hank  of  Tlioiii]>sonH  Island,  075  meters  ahove  stone  line  120;  1  mile  above 
foot  of  island.     Elevation,  522.46. 

Mackenzie. — Bolt  in  30-inch  elm  tree,  10  meters  from  top  of  bank,  opposite  head  of 
large  willow  bar  and  foot  of  Peels  Island;  on  north  bank  of  Thompsons  Island. 
Elevation,  522.30. 

13  L.  B.-Nail  in  root  of  15-inch  willow  tree  on  top  of  bank,  100  meters  above 
Mnckenzie  bench  mark.     Elevation.  522.39. 

Mackenzie. — Bolt  in  root  of  stnni])  on  top  of  bank,  1  mile  below  head  of  Thompsons 
Islinid ;  on  left  bank  o]>])08ite  head  of  iirst  large  bar  above  foot  of  Peels  Island. 
Elevation,  523.44. 

Mackenzie. —  r»olt  in  root  of  12-incli  maple  near  head  of  Thompsons  Island,  20  meters 
from  water.     Elevation,  524.31. 

A^tone  line  121. — Foot  of  Biirlingt«m  Island. 

^i^  Tile  and  ]>ipe  on  the  property  of  ►Sehnltz,  at  the  center  of  section  32.  It  is 
202',  l.S  meters  from  the  <|iiarter-8eotion  stone,  and  267^,  10.2  meters  from  a  7-inch 
ma]de  tree  0>h>z<'d).     Elevation  :  Cap  on  pipe,  525.63;  bolt  in  tile,  521.61. 

^*j^  Tile  and  pipe  on  a  narrow  sandy  ridge  in  woods  on  the  channel  side  of  Turkey 
Island,  5  meters  from  the  toj)  of  bank;  to  18-incli  willow  tree,  .52^  30',  10 meters;  to 
20-inch  will<»w,  117  ,  5  meters.     Elevation  :  (!a]>  on  pipe,  .523.31 ;  bolt  in  tile,  519.31. 

-*':/  Tile  and  ]>ipe  in  a  small  open  space  in  the  front  of  Peels  Island  opposite  the 
foot  of  Burlington  Island,  21  meters  from  the  bank  and  10.5  meters,  85^,  trom  a  12- 
inch  willow  tree,  marke<l  with  triangular  blaze  facing  bench  mark.  Elevation: 
Cap  on  ia]>e,  527.17;  bolt  in  tile,  .523.16. 

'  j-"^  Tile  and  pi])e  on  a  ridge  on  Peels  Island,  .554.5  meters  back  of  B.  M.  -"f^;  to 
18  inch  hickorv,  352  ,  5  meters;  to  15-inch  elm,  Sl^-',4  meters;  to  24-inch  svcamore, 
188  ,  4.3  metei-s.     Klevation :  Cap  on  i>ipe,  527.01 ;  bolt  in  tile,  523.04. 

14  L.  B.  Nail  in  root  of  tree  on  L.  B.  of  Shokokon  ►Slough,  20  meters  from  bank 
opposite  foot  of  2-mile  island.     Elevation.  523.96. 

8  R.  B.  Nail  in  root  of  15-incli  willow,  5  meters  from  bank  on  south  comer  oi  tim- 
ber on  upper  Twin  Island.     Elevation,  521.37. 

9  li.  B.  Nail  in  root  of  18-inch  oak  tree  on  the  point  of  right  bank,  1  mile  above 
head  of  T,ower  Twin  Island,  opposite  foot  of  large  willow  bar;  this  point  is  revetted. 
Elevation,  524.83. 

Mai'krnzie. — S]»ike  in  root  of  largo  oak  tree,  5  nn'ters  from  bank;  200  meters  above 
B.  M.  9  R.  B.     Elevation,  525.98. 

Stone  line  K'?. — One  mile  below  Patterson  iStation,  Iowa;  across  head  of  Island  No. 
380,  and  the  foot  of  a  small  island  o]>])osite. 

-'f  •  Tile  and  pipe  on  Burlin«;ton  Island,  15  meters  from  east  shore,  opposite  foot  of 
2-mile  ishind.  It  is  165'  ,  18.3  nietcrs,  from  a  l.Vinch  ash  tree;  253^  30",  9.2  meters, 
from  a  30-inch  elm:  70".  10  meters,  from  a  22-inch  elm;  trees  )>lazed  Elevation:  Cap 
on  ]»ipe,  ,525.93:  bolt  in  tile.  521.93. 

"HJ-  Tile  and  i>ii>e  on  Island  No.  380,  r)0  meters  from  head  and  17  meters  from  top 
of  bank;  to  41-inch  elm  tree,  148^,  7.4  meters;  to  9-inch  ash  tree,  235*^,  4.5  meters; 
trees  blazed.     Elevation  :  Caj)  on  pipe,  .527.37;  bolt  in  tile,  523.36. 

^J''  Tile  and  pipe  25  meters  fnmi  the  shore  of  a  slough  passing  behind  a  small 
island.     It  is  in  open  pasture,  back  of  which  lies  an  extensive  area  of  flat  land  cov« 
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ered  with  marsh  grass  and  weeds.  Elevation:  Cap  on  pipe,  528.62;  bolt  in  tile, 
524.59.    > 

^l^  Tile  and  pipe  in  the  north  end  of  a  clump  of  willows  in  the  low  land,  830  meters 
back  of  B.  M.  ^|a  and  in  line  with  B.  Ms.  ^'^  and  ^^]  is  about  100  meters  back  of  a 
small  slough  running  south  and  surrounded  oy  tall  marsh  grass.  Elevation :  Cap  on 
pipe,  526.26 ;  bolt  in  tile,  522.20. 

Mackenzie — Spike  in  root  of  10-inch  willow  tree  on  Burlington  Island,  15  meters 
above  foot  of  island  and  15  meters  from  shore.     Elevation,  52.269. 

15>  L.  B.  Nail  in  root  of  7-inch  ash  tree  on  top  of  left  bank  of  Shokokon  Slough, 
115  meters  above  dike,  behind  2-mile  island.     Elevation :  527.18. 

16  L.  B.  Nail  in  root  of  willow  tree,  50  meters  from  water's  edge,  on  left  bank  of 
Shokokon  Slough,  three-fourths  mile  above  head  of  2-mile  island,  150  meters  above 
foot  of  mud  bar  extending  into  slough.     Elevation,  524.21. 

17  L.  B.  Nail  in  root  of  8-inch  willow,  40  meters  from  top  of  bank,  opposite  foot 
of  willow  bar  on  left  bank  of  Shokokon  Slough :  on  line  of  stone  line  123.  Elevation, 
524.61. 

10  R.  B.  On  root  of  S6-inch  maple  tree,  5  meters  from  bank,  on  small  island  near 
right  bank  at  stone  line  122;  2C0  meters  below  head  of  island.     Elevation,  525.95. 

Mackenzie.^ On  18-iuch  elm  tree  on  right  bank,  40  meters  from  shore;  100  meters 
above  road  leading  down  to  Kemper  Landing;  no  spike  in  tree.  Elevation  of  center 
of  circular  iron  plate,  530.98. 

11  R.  B.  Nail  in  root  of  18-iuch  elm  tree,  30  meters  from  water's  edge,  near  the  point 
where  the  Chicago,  Burlington  and  Quincy  Railroad  leaves  the  river  bank,  about  3 
miles  below  Burlington,  Iowa.     Elevation,  526.29. 

P.  B.  M.  9.  Center  of  hole  in  copper  bolt  leaded  horizontally  in  top  of  foundation 
stone  of  brick  house  of  James  Gibbs,  4  miles  above  Fort  Madison,  Iowa.  It  is  on  the 
south  side,  3  feet  from  southeast  coiuer.  House  stands  about  150  meters  west  of 
Chicago,  Burlington  and  Quincy  Railroad  track,  marked  U.  S.  P.  B.  M. ;  not  con- 
nected with  in  1893.     Elevation,  552.79. 

P.  B.  M.  10.  Top  of  copper  bolt  leaded  vertically  in  north  end  of  cast  abutment  of 
Chicago,  Burlington  and  Quincy  Railroad  bridge  over  Skunk  River;  9 miles  north  of 
Fort  Madison,  Iowa;  not  connected  with  in  1893.     Elevation,  554.87. 

P.  B.  M.  11  is  on  stone  building  formerly  known  as  Patterson's  grocery,  now  used 
as  storehouse,  3^  miles  below  Burlington,  Iowa,  on  south  side  of  Chicago,  Burlington 
and  Quincy  Railroad.  It  is  center  of  hole  in  copper  bolt  set  horizontally  on  north 
side  near  northeast  comer,  2-J-  feet  from  the  ground,  marked  U.  S.  P.  B.  M.  Eleva- 
tion, 546.94. 

B.  M.  Pat.  It  is  point  of  preliminary  location  of  @  Patterson.  As  it  could  not  be 
used  88  a  secondary  station,  the  /\  tile  was  left  in  position  and  a  bench-mark  cap  was 
placed  on  pipe.  It  is  in  a  field  2  meters  north  of  a  hedge  fence  on  hill  near  top, 
abreast  the  4-mile  post  of  Chicago,  Burlington  and  Quincy  Railroad.  A  2-story  stone 
house  with  red  roof  is  on  slope  of  hill  about  100  meters  from  stone.  Elevation :  Cap 
on  pipe,  649.48;  bolt  in  tile,  645.51. 

Mackenzie, — Circular  iron  plate  nailed  to  railroad  tie  erected  in  ground  4  meters 
west  of  railroad  track  at  stone  line  123  on  right  bank.     Elevation,  541.64. 

Stone  line  12S, — At  the  3-mile  post  on  the  Chicago,  Burlington  and  Quincy  Rail- 
road. 

-^f*  Tile  and  pipe  in  the  interior  of  Burlington  Island,  560  meters  back  of  B.  M.  '  P ; 
on  the  east  side  of  an  old  wagon  road;  to  25-inch  elm,  184°,  13  meters;  to  18-iuch 
white  oak,  248°,  10  meters.     Elevation :  Cap  on  i)ipe,  527.52;  bolt  in  tile,  523.51. 

^p  Tile  and  pipe  on  west  shore  of  Burlington  Island,  on  narrow  ridge  5  meters 
from  shore;  to  12-inch  willow,  336°,  3  meters;  to  15-inch  willow  tree,  20°  30',  3 
meters;  to  15-inch  willow  tree,  121°  30',  .07  meter.  Elevation :  Cap  on  pipe,  527.75; 
bolt  in  tile,  523.81. 

■^j*  Tile  and  pipe  on  the  brow  of  the  bluff  above  the  3-mile  post  on  the  railroad 
and  in  front  of  a  dwelling  house;  to  a  6-inch  hickory,  308°,  4.5  meters;  to  a  7-inch 
hickory,  128°,  4.8  meters;  to  an  8-inch  oak,  186°  30',  2.5  meters.  Elevation:  Cap 
on  pipe,  657.80;  bolt  in  tile,  653.78. 

P.  B.  M.  12.  Destroyed. 

P.  B.  M.  13.  Destroyed. 

P.  B.M.  14.  Destroyed. 

12  R.  B.  Nail  in  southeast  corner  of  crib  around  west  abutment  of  Burlington 
bridge.     Elevation,  522.25. 

13  R.  B.  Stpiare  o  cut  in  southeast  corner  of  west  abutment  of  Burlington 
bridge;  stone  is  used  as  bridge  seat  and  is  in  same  course  of  masonry  as  those  u])on 
which  the  plate  girder  rests.     Elevation,  542.68. 

Burlington  City  li.  M.  1. — Top  of  water  table  on  northwest  corner  of  Front  and 
Valley  streets.    Elevation,  544.26. 

Burl\ngt<tn  City  B,  M.  S, — Top  of  stone  door  sill  on  the  northeast  corner  of  Main 
and  Valley  streets.     Elevation,  545. 
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City  datum,  BurUngton,  Iowa. — Tlio  elevations  of  15.  M.  1  and  2  above  are  101.53  and 
102.27,  respectively,  above  the  citv  datnm  of  Bnrlington,  Iowa.  Elevation  of  city 
datum,  442.73. 

Zero  Signal  Service  gauge^  Burlington,  Iowa. — Wooden  gauge  inside  of  long  pior  of 
drawspan  of  Burlington  bridge  at  lower  end.     Elevation  of  zero,  7.r0. 

Zero  U.  S.  Engineers  gauge,  Burlington,  Iowa. — Cut  in  east  side  of  pier  at  west  end  of 
drawfipan  of  Burlington  bridge.     Elevation  of  zero,  518.16. 

Zero  gauge,  Burlington,  Iowa. — Wooden  gauge  graduated  to  inches  nailed  to  north- 
east  comer  of  B.  B.  A.  clubhouse.     Elevation  of  zero,  518.77.  , 

High-natcr  marks,  1888,  1892,  and  1851. — Burlington  bridge,  marked  on  lower  side 
of  round  pier  to  drawspan  by  V.  8.  engineers.  Elevations:  1888,  535.63;  1892, 
535.80;  1851,537.06. 

Iligh-water  mark,  1888,  Burlington,  Iowa. — Cut  in  side  of  upper  stone  of  mouth  of 
sewer  emptying  just  below  elevator.     Elevation,  536.37. 

High-water  marks,  1880,  1881,  1888,  189J,  189.?,  Burlington,  Iowa.— These  are  private 
marks  in  Diamond  Jo  warehouse;  the  two  1892  marks  are  on  ditierent  part«  of  the 
warehouse.  Elevation:  1880,534.38;  1881,535.27;  1888,535.95;  1892,536.38;  1892, 
536.18. 

Stone  line  124. — Upi>er  part  of  Burlington,  Iowa. 

^\^  Tile  and  pipe  on  a  ridge  in  the  woods,  630.9  meters  back  of  B.  M.  -^JS  nearly 
on  line  with  B.  Ms.  -^P  and  ^\^ ;  to  30-inch  cottonwood,  314^,  4.7  meters;  to  8-inch 
locust,  148<^  30',  7.8  meters;  to  18-inch  elm,  48^  30',  3.2  meters.  Elevation:  Cap  on 
pipe,  530.94;  bolt  in  tile,  526.94. 

^  }^  Tile  and  pipe  on  a  sandy  ridge,  25  meters  from  the  water's  edge,  at  the  old 
warehouse  levee,  about  60  meters  below  the  ferry  landing,  and  ab(mt  120  meters 
from  the  old  sawmill.     Elevation :  Cap  on  pipe,  532.11 ;  bolt  in  tile,  528.12. 

-'^3'*^  Tile  and  pipe  on  the  brow  of  thebluft*,  at  the  corner  of  the  lots  of  Mr.  Churchill 
and  Mrs.  Foote,  about  50.meter8  north  of  the  tall  chimney  of  the  waterworks  engine 
house.    Elevation :  Cap  on  pipe,  644.44,  bolt  in  tile,  640.42. 

Mackenzie. — On  tree  on  river  side  of  road  along  top  of  left  bank,  opposite  Burlinff- 
ton,  Iowa,  and  300  meters  above  ferry  landing.  No  spike  in  tree,  so  center  of  bolt 
in  center  of  iron  plate  was  taken.     Elevation.  5230.02. 

P.  B.  M.  15.  Destroyed. 

Mackenzie. — Center  of  bolt  in  center  of  iron  i)late  on  36-inch  elm  tree  on  top  of 
left  bank,  1  mile  above  ferry  landing,  opposite  Burlington,  75  meters  below  end  of 
short  dike,  100  meters  above  house  near  river.     Elevation,  531.67. 

Mackenzie. — Center  of  bolt  in  center  of  iron  plate  on  15-inch  elm  tree,  20  meters 
from  bank,  500  meters  above  point  on  left  bank,  opposite  foot  of  Rush  Island;  150 
meters  below  dike.     Elevation,  532.24. 

Mackenzie. — Center  of  bolt  in  center  of  iron  jjlate  on  15-inch  ash  tree,  on  left  bank, 
in  open  timber,  15  meters  above  a  short  dike  opposite  upper  portion  of  Rush  Island. 
Elevation,  .532.96. 

14  K.  B.  Nail  in  root  of  36-inch  elm  tree,  2  meters  from  bank  in  mouth  of  small 
slough  Just  above  sawmill,  oi)posite  foot  of  O'Connell  Island.    Elevation,  527.76. 

15  K.  B.  Nail  in  root  of  (J-incli  willow  tree,  (>  meters  from  bank  of  O'Connell  SJough, 
600  meters  above  mouth  of  Flint  Creek,  and  200  meters  below  point  where  wagon 
road  leaves  bank  of  slough  in  clump  of  six  small  willows.     Elevation,  528.62. 

16  R.  B.  S]>ike  in  root  of  8-in(h  bireh  tree,  10  meters  from  bank  of  O'Connell 
slough,  700  meters  below  point  op])osito  head  of  O'Connell  Island,  opposite  head  of 
dry  i>ond  on  main  bank,  having  outlet  700  meters  below.     Elevaticm,  530.08. 

Stone  line  J 25. — Foot  of  Otter  Island. 

'f''  Tile  and  l>ipe  near  large  swamp,  (V2V)  nieteis  bark  of  B.  M.  Jf^'',  to  15-inch 
Cottonwood,  46  ,  1.3  meters:  to  l><-in(h  elm,  136^^  30',  8  nieters;  to  30-inch  elm,292o, 
10.2  meters.     Elevation:  Ca])  on  pil>e,  5.'i().r)8;  bolt  in  tile,  5.6.57. 

-^5''  Tile  and  i)i]>e  at  the  head  of  the  rijnap,  14  meters  from  the  water's  edge, to 
15-ineli  black  oak,  303  ,  6.5  meters;  to  24-inch  elm,  12^,  11.5  meters.  Elevation: 
Cap  (m  pipe,  531.28;  bolt  in  tile,  527.27. 

-^§^  Tile  and  i)ipe  13  meters  west  of  a  small  slough  on  Otter  Island, 400  meters 
above  foot  of  island  and  100  meters  trom  east  side  of  island  ;  to  18-inch  cottonwood, 
65^,  7.4 meters;  to  15-inch  (;ottonwood,  176  30',  6 meters.  Elevation:  Caponpijie, 
529.82;  bolt  in  tile,  525.84. 

J  v'-  Tile  and  pipe  on  O'Connell  Island,  8  meters  from  east  shore,  250  meters  above 
a  point  op])osite  head  of  Rush  Island,  to  28-inch  niai)Je,  149^ ,  5.6  meters;  to  9-inch 
maple,  232-' 30,8.9  meters;  to  15-Jnch  maple,  301  ,  7.2  meters.  Elevation:  Cap  on 
pipe,  530.36;  bolt  in  tile,  526.36. 

18  L.  B.  Nail  in  root  of  15-inch  birch  tree  opi)osito  upper  end  of  Otter  Island,  75 
meters  back  from  top  of  bank,  in  upi>er  edge  of  triangular  grass  Held,  on  fence  line, 
200  meters  above  house.     Elevation,  .'>32  ^<9. 

17  R.  B.  Nail  in  the  root  of  36-incIi  elm  tree,  5  meters  from  bank,  on  mainland 
200  meters  above  head  of  O'Connell  Island.     Elevation,  530.67, 
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18  R.  B.  Nail  in  root  of  8-incL  willow  opposite  head  of  Otter  tow-head,  iu  lower 
end  of  banch  of  willows  in  front  of  dry  slough.     Elevation,  529.58. 

Stone  line  l^e.—Foot  of  Island  371,  mouth  of  Swif  Slough. 

jp  'Pile  and  pipe  489  meters  back  of  13.  M.  ^g'',  on  high  ridge  about  100  meters 
from  the  Henderson  River,  to  8-inch  black-oak  tree,  54^  30',  5.5  meters;  to  20-iiich 
ash,  284°,  4.6  meters;  to  10-inch  ash,  198°,  4.5  meters.  Elevation:  Cap  ou  pipe, 
532.80;  bolt  in  tile,  528.79. 

i|^  Tile  and  pipe  on  west  bank  of  swale,  102  meters  back  from  bank  of  slough,  in 
heavy  timber,  to  18-inch  birch,  150°  30',  6  meters;  to  24-inch  elm,  218°  25',  8  meters; 
to  12-inch  oak,  5°,  4.5  meters.    Elevation  :  Cap  on  pipe,  531.07;  bolt  in  tile,  527.05. 

^l^  Tile  and  pipe  in  the  midst  of  a  group  of  large  maples  10  meters  from  the  shore, 
opposite  the  foot  of  Island  371,  to  20-inch  maple,  158°,  4.6  meters;  to  16-inch  maple, 
237°,  7.3  meters ;  to  22-inch  maple,  311°  30, 6  meters.  Elevation :  Cap  on  pipe,  532. 10 ; 
bolt  in  tile,  528.10. 

^l^  Tile  and  pipe  at  the  back  side  of  a  cultivated  iield  666.8  meters  back  of  B.  M. 
-^f  ^,  and  about  200  meters  east  of  house,  to  10-inch  locust,  220°,  7.9  meters ;  to  6-iuch 
maple,  80°,  13.5  meters.    Elevation  :  Cap  on  pipe,  533.50;  bolt  in  tile,  529.49. 

19  L.  B.  Nail  in  10-inch  willow  on  edge  of  bank  in  cl  ump  on  young  willows,  oue-half 
mile  above  sxore  line  126,  200  meters  below  mouth  of  small  slough.  Elevation, 
528.35. 

20  L.  B.  Nail  in  root  of  a  10-inch  -willow  on  west  edge  of  a  dry  pond  35  meters 
from  bank  of  river,  one-fourth  mile  above  mouth  of  Henderson  Slough,  opposite  foot 
of  Island  368.    Elevation,  528.66. 

21  L.  B.  Nail  in  root  of  36-inch  maple  tree  on  top  of  bank  50  meters  above  small 
slough  or  draw  one-half  mile  above  mouth  of  Henderson  Slough.     Elevation,  533.39. 

Stmie  line  127, — Head  of  Island  368  and  across  center  of  Eagle  Island. 

H^  Tile  and  pipe  on  edge  of  slough  587  meters  back  of  B.  M.  ^^^,  to  10-inch  black- 
oak  tree,  265°,  2  meters;  to  8-inch  ash,  137°,  4.7  meters;  to  10-inch  ash,  0°,  4.5 
meters.     Elevation :  Cap  on  pipe,  531.31 ;  bolt  in  tile,  527.29. 

J-f  ^  Tile  and  pipe  32  meters  from  the  shore,  opposite  head  of  Island  368,  to  27-inch 
elm,  86°,  14.5  meters;  to  21-inch  ash,  213°,  10.3  meters.  Elevation:  Cap  on  pipe, 
535.01;  bolt  in  tile,  531. 

^^^  Tile  and  pipe  8  meters  from  east  shore  of  Eagle  Island  No.  367,  opposite  foot  of 
Femel  Island,  to  13-inch  willow,  14°,  3.7  meters;  to  20-inch  willow,  1.59°, 7.5  meters; 
to  12-inch  willow,  202°,  2.5  meters.  Elevation:  Cap  on  pipe,  531.66;  bolt  in  tile, 
527.65. 

J-|J  Tile  and  pipe  back  of  B.  M.  ^J^,  on  main  bank,  10  meters  from  slough,  to  7-inch 
maple,  27°, 3  meters;  to  8-inch  birch,  183°,  9.4  meters.  Elevation :  Cap  on  pipe,5.S2.23 ; 
bolt  in  tile,  528.21. 

P.  B.  M.  16.  Top  of  copper  bolt  leaded  vertically  in  north  end  of  west  abutment  of 
trestle  No.  59,  about  4^  miles  north  of  the  east  end  of  the  Burlington  bridge,  on  the 
line  of  the  Chicago,  Burlington  and  Quincy  Railroad,  marked  U.  S.  P.  B.  M.  Eleva- 
tion, 538.59. 

P.  B.  M.  17.  Center  of  copper  bolt  in  Robert  Moir's  brick  store  building,  at 
Oquawka,  111.  It  ia  leaded  horizontally  in  stone  pillar  at  southwest  corner,  about  2 
feet  above  the  water  table.  The  building  stands  on  the  northwest  corner  of  Schuyler 
and  Second  streets,  and  is  also  used  for  the  Journal  office.  Marked  U.  S.  P.  B.  M. 
Elevation,  543.06. 

P.  B.  M.  18.  On  brick  building  on  southeast  comer  of  Third  and  Schuyler  streets, 
Oquawka,  111.  It  is  center  of  hole  in  co]»per  bolt  set  horizontally  on  west  side  of 
northwest  comer  2-5  feet  above  the  ground,  marked  U.  S.  P.  B.  M.  Elevation, 
554.91. 

High-water  marks,  1888,  1881,  1851,  Oquawka,  III, — These  marks  are  on  the  south- 
west corner  of  brick  building  on  Second  and  Schuyler  streets,  occupied  by  W.  H. 
Phelps,  hardware.    Elevation:  1888  =  539.92;  1881=540.51;  1851=541.20. 

High-water  marks,  1888 y  1892y  Oquawka,  III. — On  tish  house  of  A.  B.  Garard,  west  of 
railroad.    Elevation:  1888  =  539.87;  1892=540.09. 

19  R.  B.  Nail  in  root  of  8-inch  willow  tree  5  meters  from  bank,  in  heavy  clump  of 
wiUows,  400  meters  below  point  opposite  head  of  Island  365.     Elevation,  533.49. 

Stone  line  128, — One-half  mile  above  Oquawka,  111. 

A|*  Tile  and  pip©  between  the  railroad  and  sand  bluff,  one-half  mile  above 
Oquawka,  111.^  20  meters  from  edge  of  bluff  and  81  meters  from  the  center  of  the 
Chicago,  Burlington  and  Quincy  Railroad  track.  Elevation:  Cap  on  pipe,  573.45; 
bolt  in  tile,  569.&. 

J^Jfi  Tile  and  pipe  on  Iowa  shore,  10  meters  from  the  river  bank,  140  meters  below 
a  Government  light,  opposite  upper  end  of  Oquawka,  111.,  to  30-iuch  maple  tree,  218°, 
11.7  meters.     Elevation:  Cap  on  pipe,  535.92;  bolt  in  tile,  531.93. 

ij«  Tile  and  pipe  on  a  small  ridge,  674  meters  back  of  ^^,  to  18-inch  hickory,  222°, 
4.3  meters ;  to  12-lncli  ash,  15°,  6. 8  meters ;  to  20-inch  elm,  125°,  6.  6  meters.  Eleva- 
tion :  Cap  on  pipe,  536.14;  bolt  in  tile,  532.13. 
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22  L.  B.  Nail  in  root  of  24-inc1i  elm  on  bank  of  sinnll  slongh,  at  foot  of  sand  ridfi^e, 
700  meters  above  point  where  sand  ridge  comes  out  to  river  bank ;  abont  1^  mileB 
above  stone  line  128.     Elevation,  533.84. 

20  R.  B.  Nail  in  root  of  24-in('h  oak  tree,  25  meters  from  bank,  in  lower  edge  of 
large  clearing  opposite  lower  part  of  Benton  Island.     Elevation,  537.12. 

21  R.  B.  Nail  in  root  of  40-inch  cotton  wood  tree,  standing  alone  in  middle  of  largo 
clearing,  15  meters  from  bank  of  river  opposite  center  of  Benton  Island.  Elevation. 
537.64. 

Stone  line  1^0, — Head  of  Benton  Island. 

-i^P  Tile  and  pipe  on  top  of  a  high  sand  ridge,  about  40  meters  from  the  shore,  on 
the  section  line  running  east  from  the  river.  Elevation:  Cap  on  pipe,  594.07; 
bolt  in  tile,  590.07. 

•^^'•*  Tile  and  pipe  on  Benton  Island,  15  meters  from  the  head,  to  18-inch  cotton  wood, 
119°,  3.  7  meters :  to  24-inch  cottonwood,  245^^  30',  16. 2  meters.  Elevation :  Cap  on 
pipe,  536.78;  bolt  in  tile,  532.78. 

^^^  Tile  and  pipe  on  Iowa  shore,  8  meters  from  the  water's  edge,  400  meters  below 
foot  of  Johnson  Island;  to  12-inch  ash,  194°,  5.7  meters;  to  7-inch  maple,  72<^,  3.6 
meters;  to  18-inch  elm,  293°,  10.2  meters.  Elevation:  Cap  on  pipe,  536.76;  bolt  in 
tile,  532.74. 

-^K'-'  Tile  and  pipe  on  the  edge  of  the  prairie,  661  meters  back  of  B.  M.  ■^;  to 
8-inrh  birch,  232°,  22.6  meters;  to  72-inch  black  oak,  304°,  24  meters.  Elevation: 
Cap  on  pipe,  538.10:  bolt  in  tile,  534.07. 

23  L.  B.  Nail  in  30-inch  elm  at  top  of  bank  in  open  timber,  just  above  Fnllerton's 
Lauding,  three-fourths  mile  below  nead  of  Johnson  Island,  one- fourth  mile  above 
house.     Elevation,  536.31. 

22  R.  B.  Nail  in  12-inch  maple  tree,  30  meters  from  bank  of  river;  on  Cody  Island, 
opposite  the  head  of  Johnson  Island.     Elevation,  535.97. 

Stone  line  J:iO. — Across  the  foot  of  Island  360. 

^^^  Tile  and  pipe  693  meters  back  of  B.  M.  -^f'  on  the  high  ground  between  a  pond 
and  a  swamp;  to  36-inch  black  oak  tree,  251°,  5  meters;  to  30-inch  black  oak,  338°, 
11  meters.     Elevation:  Cap  on  pipe,  536.75;  bolt  in  tile,  532.76. 

^^^  Tile  and  pipe  18  meters  from  the  shore,  .500  motors  below  upper  end  of  Benton 
Bay;  to  31-inch  elm,  206°,  1  meter;  to  10-inch  locust,  341°  30',  9.1  meters;  to  20-incli 
elm,  73^,  19.3  meters ;  to  20-inch  elm,  87°,  18  meters.  Elevation :  Cap  on  pipe,  538.57 ; 
boltin  tile,  534.55. 

^^  Tile  and  pipe  on  the  lower  end  of  Island  360,  20  meters  from  the  bank  of  the 
main  channel ;  to  30-inch  elm,  94°,  8.2  meters.  Elevation :  Cap  on  pipe,  535.50;  bolt 
in  tile,  531.48. 

'5«  Tile  and  pipe  752  meters  back  of  B.  M.  J^p,  on  Huron  Island;  13  meters  from 
the  east  shore;  to  18-inch  ash,  57°,  4.5  meters;  to  7-inch  maple,  339°,  4  meters;  to  15- 
inch  elm,  221°,  7.6  meters.     Elevation  :  Cap  on  pipe,  537.50;  bolt  in  tile,  533.49. 

24  L.  B.  Nail  in  root  of  36-inch  sycamore  tree  on  river  bank  500  meters  below  point 
where  sand  bluft's  leave  river  bank;  3  miles  below  Keithsburg,  111.,  opposite  foot  of 
large  bar.     Elevation,  535.68. 

23  R.  B.  Nail  in  root  of  20-inch  cottonwood,  10  meters  from  bank;  about  400 
meters  above  head  of  Huron  Island.     Elevation,  537.67. 

Stone  line  J.IL — Foot  of  Island  357,  about  1^  miles  below  Keithsburg,  111. 

•^:]| '  Tile  and  pipe  about  30  meters  back  of  the  sand  bluff  on  the  line  dividing  the 
properties  of  AVillison  the  north  and  Brattan  on  the  south  ;  to  12-inch  hickory,  236°, 
3  meters;  to  8-inch  liickorv,  114°,  12  meters.  Elevation:  Cap  on  pipe,  574.03;  bolt 
in  tile,  570.03. 

-'  -j*  Tile  and  pipe  20  meters  from  the  shore,  900  meters  above  the  head  of  Huron  Island; 
to  iS-incli  elm,  322-,  H).5  meters;  to  15  inch  maple,  114°,  7.5  meters;  to  18-inch  elm, 
182^  30',  11.0  meters.     Elevation  :  Cap  on  pipe,  540.12;  bolt  in  tile,  536.10. 

^V  'J'J^<?  '^n^l  l>il>«  704.5  meters  back  of  B.  M.  'J*,  on  line  with  B.  Ms.  Jp  and  ^i^; 
125  meters  back  of  a  slough  crossed  by  the  line;  to  18-inch  birch,  80°,  4.9  meters;  to 
7-inch  walnut,  355-,  4.1  meters;  to  8-inch  ash,  221^,  5  meters.  Elevation:  Cap  on 
pipe,  539.70;  bolt  in  tile,  535.67. 

P.  B.  M.  19.  On  the  brick  building  on  the  northwest  corner  of  Main  and  Second 
streets,  Keithsburg,  111.  It  is  toj)  ol  copper  bolt  leaded  vertically  in  stone  step  on 
the  south  8i«le  of  the  building,  and  marked  V.  S.  P.  B.  M.  The  building  is  owned 
by  Mr.  Parsons,  and  is  use<l  as  a  furniture  store.     Elevation,  546.67. 

P.  B.  M.  20.  On  stops  of  Mr.  Rife's  brick  dwelliugon  the  northwest  corner  of  Main 
and  Fifth  streets,  Keithsburg,  111.  It  is  top  of  copper  bolt  leaded  vertically  in  the 
southwest  corner  of  u]»per  stone  step  on  the  south  side  of  the  house,  and  is  not 
marked.     Elevation,  556.59. 

Hiyh'Water  marky  ]S'J2y  Keithshnrii,  III. — Nail  driven  in  mortar  in  foundation  on 
southwest  corner  of  brick  warehouse  on  the  corner  of  Main  and  First  streets.  Ele- 
vation, 544.73. 
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High-water  mark,  1881,  Keiihaburg,  III. — Marked  on  northwest  comer  of  small  frame 
dwelling  on  Second  and  Main  streets,  Keithsburg.     Elevation,  544.55. 

High-water  marks,  1888, 1851,  Keithsburg,  III. — On  northwest  comer  of  frame  build- 
ing, need  for  steam  laundry,  on  corner  of  Second  and  Washington  streets,  Keiths- 
burg,  said  to  have  been  marked  recently  and  not  reliable.  Elevation :  1888  =  544.70 : 
1851=545.19. 

Zero,  U.  8,  engineer  gauge,  Keiihaburg,  III. — Cut  in  west  side  of  east  pier  of  Kelths- 
bnrg  railway  bridge.     Zero,  529.90. 

25.  L.  B.  Nail  in  root  of  24-inch  leaning  elm,  10  meters  from  bank,  one-half 
mile  above  Keithsburg  bridge,  opposite  head  of  Black  Hawk  Island.  Elevation, 
538.12. 

26.  L.  B.  Nail  in  root  of  15-inch  hackberry,  about  8  meters  from  bank  of  river, 
on  stone  line  132.    Elevation,  541.91. 

27.  L.  B.  Nail  in  root  of  12-inch  hickorv,  20  meters  from  bank  and  60  meters 
below  26  L.  B.     Elevation,  542.54. 

24.  R.  B.  Top  of  square  cut  stone  set  on  bank  10  meters  from  water's  edge;  in 
front  of  cow  yard  just  above  house  ;  about  200  meters  below  foot  of  Black  Hawk 
Island.    Elevation,  539.37. 

Stone  line  1S2. — About  1^  miles  above  Keithsburg  bridge. 

-4*  Tile  and  pipe  735.7  •meters  back  of  B  M.  ^i»  and  10  meters  in  ftont  of  a  large 
slough:  to  10- inch  ash,  241°,  5.2  meters;  to  8-inch  willow,  38^,  1.5  metei-s;  to  8-inch 
birch,  285^,  7.4  meters.     Elevation :  Cap  on  pipe,  538.57 ;  bolt  in  tile,  534.55. 

^^  Tile  and  pipe  in  a  small  cleared  area;  to  10-inch,  elm,  24.1  meters  southwest; 
to  8-inch  hickory,  16.7  meters  northwest ;  bench  mark  is  15  meters  from  the  shore. 
Elevation:  Cap  on  pipe,  543.16;  bolt  in  tile,  539.20. 

-*-J*  Tile  and  pipe  on  right  bank,  15  meters  from  the  shore;  to  24-inch  elm,  201°, 
6.7  meters;  to  lO-mch  ash,  76^,  12  meters.  Elevation:  Cap  on  pipe,  541.41;  bolt  in 
tile,  537.42. 

-Lja  Tile  and  pipe.  755.5  meters  back  of  B.  M.  H^ ;  to  5-inch  ash  tree,  289°  30',  2 
meters:  to  5-inch  ash,  23^,  2.8  meters.  Elevation:  Cap  on  pipe,  541.14;  bolt  in  tile, 
537.12. 

FIELD  WORK  FROM   HEAD   OF  PASSES  TO  DONALDSONVILLE. 

Work  was  begun  at  Head  of  Passes  on  November  2, 1893,  and  continued  northward 
to  DonaldsonviUe,  a  distance  of  175  miles,  where  it  joined  the  work  of  1882.  The 
field  work  included  the  surveys  of  a  portion  of  Cubitts  Gap,  the  Jump,  Lake  Borgne 
Canal,  the  city  of  New  Orleans,  Lake  Ponchartrain,  from  Milneburg  to  Manchac  Pass, 
through  the  Pass  to  Lake  Maurepas,  and  along  south  shore*of  same  to*Amite  Kiver. 
The  same  force  engaged«on  the  survey  above  Keokuk  was  utilized  in  the  work  on  the 
lower  river,  using  the. same  outfit  with  the  addition  of  a  steam  launch,  Dora,  which 
was  used  in  sounding  and  transferring  the  parties  to  different  portions  of  the  work. 

The  launch  was  an  important  factor  in  the  progress  of  the  work,  and  by  its  use 
exceptionally  good  results  were  obtained  in  soundings. 

The  topography  was  extended  to  the  swamps  on  either  side  of  the  river.  From 
Head  of  Passes  to  New  Orleans  all  of  the  work  was  completed  as  the  party  moved  up. 
Above  New  Orleans  particular  stress  was  laid  on  finishing  the  soundings  and  the 
topography  between  the  levees  before  the  advent  of  high  water. 

The  sounding  crew  therefore  set  the  pace  of  the  party  and  the  topography  was 
completed  as  far  as  practicable,  leaving  the  batfk  work  and  the  lake  wofk  to  be 
done  after  the  soundings  were  ticished  to  DonaldsonviUe,  La.  This  was  done  on 
February  21,  and  on  the  22d  the  party  turned  back  to  complete  the  lacking  topo- 
graphy and  shore  lines  of  the  lakes. 

In  this  way  the»entire  survey  between  the  levees  was  made  at  a  low  st^ge  of  the 
water,  and  exceptionally  good  results  were  obtained  while  the  battures  were 
exposed  and  the  current  of  the  river  rather  moderate. 

The  soundings  were  made  with  a.20-pound  lead  in  depths  less  than  100  feet,  and 
for  greater  depths  a  30-pound  lead  was  used. 

The  bank  lines  proper  and  the  details  of  the  battures  were  carefully  noted  and 
located,  all  of  which  would  have  been  impracticable  during  a  high  stage  of  the 
river. 

The  chief  of  party,  Mr.  A.T.  Morrow,  was  taken  sick  with  malarial  fever  early  in 
February,  and  was  totally  disabled  about  March  1.  Assistant  Engineer  J.  A.  Ock- 
erson  took  personal  charge  of  the  party  in  the  field  on  March  3. 

The  survey  on  the  lakes  was  done  during  the  month  of  March.  Assistant  Engineer 
George  H.  French,  assisted  by  O.  N.  Axtell,  was  detailed  to  do  this  work.  The 
party  waa  quartered  on  the  yacht  Folly,  chartered  at  West  End  for  that  purpose. 
The  steam  launch  Nancy  was  also  hired  to  aid  in  transporting  the  working  parties 
from  point  to  point. 

The  lake  wofk  was  connected  with  the  geodetic  points  along  the  river  by  means 
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of  traverse  lines  carefully  moasiirod  with  a  steel  tape  aud  repeated  angles.  The 
upper  traverse  lino  runs  back  from  La  Place  above  Bonnet  Carre  to  Prenier  on  the 
Illinois  Central  Railroad,  thence  along  this  railroad  to  Manchac  Pass.  Muok  of 
the  railroad  line  lies  along  near  the  shore  of  Lake  Ponchartrain. 

The  distances  along  the  lake  shores  were  carefully  read  with  stadia  and  the  azimath 
angles  were  repeated  by  two  observers. 

The  lake  work  was  completed  on  April  1. 

On  March  18  the  work  aloug  the  river  was  completed  up  to  Bonnet  Carre  Point. 
The  topographical  party  was  th(»n  turned  over  to  Assistant  Engineer  W.  G.  Comber, 
and  Assistant  J.  A.  Ockerson  returned  to  his  duties  in  the  office  at  St.  Louis. 

The  work  was  completed  to  Doualdsonville,  La.,  on  April  10,  and  the  party  was 
disbanded  on  the  following  day. 

The  steamer  crew  were  ordered  to  St.  Louis  with  Patrol  and  outfit. 

The  surveyors  were  also  ordered  to  the  St.  Louis  office  to  complete  their  notes 
and  field  plats  and  for  work  on  the  detail  maps. 

A  leveling  party  under  W.  S.  Williams  was  retained  on  the  Patrol  to  inspect 
gauges  on  the  trip  up. 

Descriptions  and  elevations  of  bench  marks  from  Doualdsonville,  La.,  to  Head  of 
Passes  is  appended. 

Tables  showing  slope  of  river  between  successive  stone  lines,  discrepancies  between 
the  lines  of  ordinary  levels,  discrepancies  between  the  ordinary  levels  and  precise 
levfls,  and  elevations  of  high-water  marks  are  also  appended. 

In  the  reach  below  Doualdsonville  the  slope  of  the  river  is  affected  by  the  tides 
and  the  table  of  surface  slopes  therefore  sometimes  shows  the  downstream  station 
to  be  the  highest. 

The  following  summary  gives  In  detail  the  amount  and  character  of  the  field  work 
done: 

Working  days  employed 138 

Working  days  lost  by  rain 10 

Miles  of  river  surveyed 175 

Square  miles  of  topography 432 

Scjuare  miles  of  hydrography 89 

Miles  of  shore  line,  lakes,  outlets,  and  canals 192 

Lines  of  soundings 1, 184 

Casts  of  lead 22,992 

Sextant  angles  to  locate  soundings 28, 579 

Transit  anjrles  to  locate  soundings 10, 299 

Pages  top()grai)hical  notes 6, 208 

Pages  level  notes 830 

Pages  hydrographical  notes 1, 603 

Pages  t<)pograpnical  notes  per  square  mile 14. 3 

Pages  level  notes  per  square  mile 1.96 

Points  located  per  square  mile  of  topography 288 

Average  number  of  soundings  ner  river  crossing 20 

Average  number  of  soundings  located  per  river  crossing 16 

Average  distance  between  lines  of  soundings  (meters) 240 

For  further  information  pertaiiyug  to  this  work  see  report  of  Assistant  Engineer 
A.  T.  Morrow,  Appendix  1  D. 

DKSCRIPTIONS   AN1>    ELEVATIONS    OF    STONK-LIXE    BENCH    MARKS   FKOM    DONALDSON- 

MLLE.  I.A.,  TO    HEAD   OF    PASSES. 

Note.  —Those  bench  inarkR  were  Hct  and  located  ;;ofMletienlly  in  winter  of  1892-'93,  and  their  leo- 
ffrajdncal  ]»o?*itionft  arc  ]iuhliHhe<l  in  rep<>rt  of  1893  pp.  3008-3619.  The  elevationH  were  doterm mod 
from  the  a<l.iacent  ]»reeiHe  Itench  inarkH  in  winter  of  189:i-"94.  The  elevationt*  are  refemtd  to  the  Mem* 
]»hiH  datum,  whieli  Ih  8.i:t  feet  below  the  ]»rovisioii:il  mean  gulf  level  at  Hiloxi,  Mi6H.,  and  13.13  foet 
above  the  Cairo  datum. 

The  at.one-Iine  ben<-h  niarka  consist  of  a  vitrified  tile  18  by  18  bv  4  incrhea.  A  copper  bolt  ig  leaded 
vertically  in  tlie  center  (jf  thiH  tile,  th<'  upper  end  project  ingsliphtly  ab<»ve  face  of  tile.  On  the  nurfane 
of  the  tile  surroundint;  thel)olt  is  the  inscription  MissiisBippi  Biver  Commission. 

U.S. 

IJ.  1  M. 

1893. 

The  till-  is  buried  in  the  ground  from  18  to  40  inches  deep,  the  depth  varying  with  the  nature  of  the 
material. 

On  t«)p  of  the  tile  a  4-inch  wrought-iron  gas  pipe  4  feet  long  is  set  concentric  with  the  copper  bolt. 
The  lower  end  of  the  pipe  is  exi)anded  and  tits  in  a  circular  groove  molded  in  the  tile.  A  caHt-iron 
ca}i  fits  over  the  top  of  the  ]»ipe  an«l  is  la«tene<l  thereto  with  bronze  bolts.  The  top  of  the  cap  bears  a 
similar  inscription  to  that  on  the  tile. 

The  elevation  of  copper  bolt  in  tile  and  top  of  rap  are  both  determined  with  the  level  and  are  giTen 
in  the  following  descriptions.    Elevations  are  given  in  feet. 
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Stone  line  A'o.  188. — One  ami  one-half  miles  below  Doualdsonvillo,  La.,  Ascension 
Parish. 

^f2  Tile  and  pipe  on  the  north  side  of  east  and  west  road  through  Hermitage 
plantation :  260  meters  above  lower  side  of  plantation ;  about  300  meters  northeast  of 
chimney  or  Hermitage  sugarhouse.  The  prolongation  of  road  strikes  a  little  south 
of  the  cold-storage  building;  in  Donaldson ville. 

@  Lower  base,  -"-f-  and  ^p  are  in  the  same  straight  line.  (Moved  back  on  same 
line  2  feet  April  9,  1894.) 

^5*  Tile  and  pipe  along  fence  back  of  road  back  of  levee  at  Lower  Hermitage 

{plantation  landing  ;  almost  in  front  of  sugarhouse  situated  on  upper  side  of  road 
eading  directly  back  from  landing.  Bench  mark  is  500  meters  above  road  from 
sngarhouse  to  landing,  a  little  above  and  back  of  pump  house  on  bank  of  river. 
Elevation:  Cap  on  pipe,  30.489;  bolt  in  tile,  26.508  feet. 

Stone  line  189. — One-fourth  mile  above  landing  on  Cofield  plantation,  Point  Houmas, 
La.,  Ascension  Parish. 

^*-  Tile  and  pipe,  on  west  side  of  canal;  which  is  boundary  line  between  Donald- 
Bon  and  Riverton  plantations ;  pipe  is  between  road  and  canal  and  halfway  between 
"where  road  crosses  canal  and  the  bend  it  makes  toward  Riverton  sugarhouse. 
Elevation:  Cap  on  pipe,  26.428;  bolt  in  tile,  22.436. 

i|ii  Tile  and  pipe  back  of  whitewashed  board  fence  back  of  road,  back  of  levee, 
on  Riverton  plantation.  It  is  about  60  meters  above  canal,  which  is  line  between 
Donaldson  and  Riverton  plantations;  also  120  meters  above  Government  light,  left 
bank.  (Moved  37.35  meters  toward  B.  M.  -^^^  in  April,  1894.)  Elevation:  Capon 
pipe,  29.532;  bolt  in  tile,  25.538. 

*j|^  Tile  and  pipe  on  Cofield  plantation  at  northwest  corner  of  J.  C.  Cofield's  gar- 
den ;  at  intersection  of  fence  along  road  back  of  levee,  and  fence  running  along 
upper  edge  of  garden  lot.  Cofield's  residence  is  100  meters  southeast  of  bench  mark. 
It  is  10  meters  from  levee  and  40  meters  from  river  bank.  There  is  a  small  hedge 
inside  of  fence  along  road  above  bench  mark.  Elevation :  Cap  on  pipe,  31.913 ;  bolt 
in  tile,  27.953. 

^^^  Tile  and  pipe  on  Cofield  plantation  on  southeast  side  of  intersection  of  roads. 
Main  road  leads  to  negro  quarters,  sugarhouse,  and  river;  prolongation  of  same 
road  leads  to  water  mill  at  edge  of  timber;  road  east?  runs  down  through  plantation 
to  Leinamis  plantation ;  road  southwest  runs  up  through  plantation.  Pipe  is  110 
meters  sonth  from  first  cabin  of  row  along  east  side  of  road.  Elevation:  Capon 
pipe,  28.093;  bolt  in  tile,  24.130. 

Stone  line  190. — One-fourth  mile  below  landing  on  Bagatelle  plantation,  one-half 
mile  above  Union  post-office,  St.  James  Parish,  La. 

^^^  Tile  and  pipe  on  St.  Mary  plantation,  28  meters  below  line  between  Bagatelle 
and  St.  Mary  plantations,  on  line  of  Louisville,  New  Orleans  and  Texas  Railroad. 
It  is  17f  rail  lengths  below  milepost  "58  miles  to  N.  O.  and  397  miles  to  Memphis." 
Abont  800  meters  below  Miles  Station  and  on  the  upper  side  of  first  ditch  below 
bonndary  line.  An  18-inch  sycamore  tree  30  meters  N.  60^  W.  is  blazed  with  a  a. 
Elevation:  Cap  on  pipe,  22.300;  bolt  in  tile,  18.322. 

^*^^  Tile  and  pii»e  on  St.  Mary  plantation  inside  of  fence  back  of  road,  back  of 
levee.  It  is  23  meters  beiow  bonndary  line  between  St.  Mary  and  Bagatelle  planta- 
tions.    Elevation:  Cap  on  pipe,  29.772;  bolt  in  tile,  25.818. 

J  '^Q  Tile  and  pipe  moved  from  old  position  in  April,  1894,  and  reset  on  line  between 
old  position  and  B.  M.  ^'l*^-  55.92  meters  nearer  ^J  - ;  back  of  wire  fence,  9  meters  above 
rortheast  comer  of  old  house  partially  out  in  road  ;  on  property  of  B.  Melangon,  55 
meters  above  St.  James  store  owned  by  Felix  Melangon.  Elevation :  Cap  on  pipe, 
30.063;  bolt  in  tile,  26.093. 

^^^  Tile  and  pipe  on  old  St.  James  plantation  on  land  owned  by  Frasimon  and 
Certant;  on  east  side  of  road  and  between  ditch  and  road;  1  meter  from  }>ank  of 
ditch  and  1  meter  south  of  culvert  over  ditch  to  road  running  southeast  through 
plantation.  By  going  up  stream  about  340  meters  from  B.  M.  ^  {'^  the  road  turns  to 
left,  through  gate,  leading  directly  to  B.  M.  ^'i^.  Elevation:  Cap  on  pipe,  26.898; 
bolt  in  tile,  22.943. 

Stone  line  191. — Three-fourths  of  a  mile  above  warehouse  on  Rapidan  plantation. 
St.  James  Parish,  La. 

^'{^  Tile  and  pipe  on  Alta  Vela  plantation,  on  Louisville,  New  Orleans  and  Texas 
Railroad  right  of  way,  between  main  track  and  siding;  57^  rail  lengths  below 
Whitehall  Station;  20  rail  lengths  above  lower  end  of  switch  at  an  old  road  cross- 
ing.    Elevation:  Cap  on  pipe,  28.122;  bolt  in  tile,  24.160. 

■L'^-  Tile  and  pipe  back  of  road;  back  of  levee  in  fence  corner  on  land  owned  by 
Alfred  Frederick,  which  is  a  strip  of  about  one-fourth  acre,  in  front  of  Alta  Vela 

Elantation.     Stone  is  in  fence  corner  between  two  pairs  of  bars.     A  house  occupied 
V  Adam  SvJvest  (colored)  is  east  20  meters.     Elevation:  Cap  on  pipe,  29.475;  bolt 
m  tile,  25.520. 
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^^  Tilo  and  pipe  in  front  of  St.  Louis  plantation,  on  land  belonging  to  Charles 
Fircuit.  It  is  3  meters  inside  of  fence  along  road  behind  levee ;  I  meter  from  ditch 
running  at  right  angles  to  fence^  and  between  this  ditch  and  road  running:  back 
through  plantation.  It  is  95  meters  from  river  bank,  10  meters  from  levee,  32 
meters  above  residence  of  Charles  Fircuit,  and  39  meters  below  his  store.  Distance 
as  chained  ^j-*-  to  ^^  is  990.855  meters.  Elevation :  Cap  on  pipe,  24.917 :  bolt  in  tile, 
20.952. 

■^JJ-  Tilo  and  pipe  on  St.  Louis  plantation,  on  lino  of  road  leading  back  from  river 
and  crossroad  through  plantation.  Stone  is  set  at  southeast  corner  between  road 
and  ditch,  1  meter  west  of  ditch  and  3  meters  south  of  crossroad:  82  meters  east  of 
ditch  which  forms  the  upper  boundary  line  between  St.  Louis  and  St.  Alice  planta- 
tions. Land  belongs  to  Charles  Fircuit.  Rotid  is  prolongation  of  same  road  passing 
^^^.  Bench  mark  is  393  meters  south  of  cross  fence  over  road.  Elevation:  Cap  on 
pipe,  21.624;  bolt  in  tile,  17.649. 

Stone  line  19J. — On  Celestiue  plantation,  one-fourth  mih}  above  Lily  store  and 
landing,  St.  James  Parish,  La. 

■^1*  Tile  and  pipe  on  Celestino  plantation,  property  of  Felician  Ory.  It  is  48 
meters  back  of  Louisville,  New  Orleans  and  Texas  HailVoad,  14^  rail  lengths  below 
mile  post,  '*  52  miles  to  N.  O. ; "  on  upper  bank  of  second  ditch  above  road  leading 
from  river  to  sugarhouse.    Eilovation:  Cap  on  jiipe,  22.302;  bolt  in  tile,  18.350. 

•^§'  Tile  and  pipe  in  front  of  Celestine  plantation,  back  of  road  back  of  levee  on 
line  of  wire  and  board  fence  running  back  from  road.  Bench  mark  is  3  meters 
from  corner  of  fence,  30  meters  below  house  occupied  by  P^elician  Ory,  100  meters 
below  Providence  store,  AV.  Malarcher,  j)roprietor;  at  angle  of  leveo  about  150 
meters  above  Baton  Rouge  store.  Elevation:  Cap  on  pipe,  28.812;  bolt  in  tile, 
24.847. 

■^5{-  Tile  and  pipe  on  St.  l^isca  plantation,  just  inside  of  fence  along  road  behind 
levee,  10  meters  from  levee,  110  meters  from  river  bank,  80  meters  below  St.  Prisca 
store,  30  meters  above  Climax  store,  on  land  of  Eugene  Dicuit;  also  18  meters 
below  road  running  back  to  St.  Prisca  sugarhouse,  and  30  meters  above  blacksmith 
shop  between  road  and  levee.     Elevation :  Cap  on  pipe,  29.545;  bolt  in  tile,  25.570. 

^'i^  Tile  and  pipe  on  St.  Prisca  plantation,  on  Land  of  Eugene  Dicuit;  on  south 
side  of  ditch  leading  back  from  river;  1  meter  from  ditch  at  end  of  crossroad,  or 
turning  road  leading  up  to  ditch ;  153  meters  northwest  of  road  running  from  sugar- 
house  to  river  just  above  Climax  store.  Elevation:  Cap  on  pipe,  25.868;  bolt  in 
tile,  21.883. 

Stone  line  lOJ. — One-fourth  mile  above  St.  MichaeVs  Church  at  Convent,  La.,  St. 
James  Parisli. 

-"^V**  Tile  and  pipe  on  jiroperty  of  Dr.  Dellattes,  on  line  of  wire  fence  above  St. 
Michael's  Church.  Fence  is  between  pasture  and  abandoned  field  covered  with 
weeds ;  375  meters  back  of  back  end  of  cemetery  fence,  back  of  St.  MichaePs  Church. 
A  honey  locust  tree  west  25  meters  is  blazed  with  a  A.  Elevation:  Cap  on  pipe, 
20.733;  bolt  in  tile,  16.763. 

-^!|'  Tile  and  pipe  moved  in  March,  1894,  and  reset  on  line  between  old  position  and 
1 V^,  260.9  meters  nearer  '  ','-^ ;  on  a  small  levee  in  edge  of  ricetield,  opposite  the  month 
of  a  Buiall  ditch,  about  10  meters  below  an  old  barn.  Azimuth  to  St.  Michael's 
Church  spire  18-09'  30".     Elevation  :  Capon  pipe,  25.725;  bolt  in  tile,  21.755. 

■'II'*  Tile  and  pipe  on  Ilymel  plantation  (old  St.  James  estate),  inside  of  fence 
along  road  behind  Icvce,  and  on  lower  sid<^  of  road  leading  back  from  river  t^  Fore- 
stall Station  on  Texas  and  Pacific  Railroad.  Stcme  is  set  10  meters  from  levee,  4  meters 
from  fence  just  below  it,  108  meters  fnmi  river  bank,  75  meters  below  S.  Hyinell's 
residcMiee.  Scattering  trecjs  arc  around  house,  and  a  row  on  each  side  of  road  run- 
ning back  to  railroad  station;  former  residence  of  E.  G.  Forstall.  Elevation:  Cap 
on  pipe,26.6r)0;  bolt  in  tile,  22.()85. 

^'l'^  Tile  and  pipe  on  Hyniel  plantation  (old  St.  James  estate),  on  upper  side  of 
road  heading  back  from  the  river  to  Forestall  Station  on  the  Texas  and  Pacific  Rail- 
road, ]>aHt  abaniloned  sugarhouse  of  Ilymell  Bros.,  formally  Forestall  plantation. 
Stone  is  10  meters  (^ast  of  first  cabin  on  south  side  of  road,  and  71  meters  east  of  first 
cabin  on  north  side  of  road.     Elevation:  Caj)  on  i)ipe,  24.460;  bolt  in  tile,  20.495. 

Slonr  line  lOi. — Three-fourths  mile  below  College  Landing,  at  College  Point,  St. 
James  Parish,  La. 

^1^  (:':,  College:  screw  pile  711.3  meters  back  of  B.  M.  '!Ji,  20  meters  east  of  west 
boundary  line  of  c(dlege  i»roi)erty :  15  meters  back  of  a  short  cross  fence,  in  low,  wet 
gronn<l  covered  with  cott<mwood  timber.  The  iH>rth  side  of  cap  is  broken  ofl^,  but 
geodetic  point  remains  intact.     Elevation  of  cross  cut  on  cap  of  screw  pile,  23.336. 

•^^*  Tile  and  ])ipo  back  of  road,  back  of  levee  on  prop<'rty  of  Xoel  Mather  (Col.), 
10  meters  below  lino  of  fence  between  Mather  and  Adolph  Feuran  (Col.),  58  meters 
southwest  of  Mather's  house,  0(J  niet<Ts  southwest  (d*  new  Sunrise  store,  40  meters 
south  of  Adolph  F«Miian's  house,  <nie-hMlf  mile  helow  GO-inile  post  to  New  Orleans. 
Elevation:  Cap  on  pipe,  28.436;  bolt  in  tile,  21.171. 
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J-J*  Tile  and  pipe  on  line  between  Home  and  Pikes  Peak  plantations,  inside  of 
fence  alon^  road  behind  levee,  and  2  meters  above  fence  running  back,  and  forming 
a  small  inclosuro  for  house  and  garden.  Home  plantation  is  owned  by  F.  Chappin ; 
Pike«  Peak  plantation  by  S.  and  E.  Roman.  Stone  is  10  meters  from  levee,  9 
meters  from  small  ditch  running  back,  and  40  meters  from  house  in  inclosurc.  Ele- 
vation: Cap  on  pipe,  25.465;  bolt  in  tile,  21.485. 

^J*  Tile  and  pipe  set  on  line  between  Home  and  Pikes  Peak  plantation ;  8  meters 
north  of  Texas  and  Pacific  Railroad ;  2  meters  from  edge  of  ditch;  55  meters  or  5^ 
rail  lengths  below  culvert  No.  902  A;  9  telegraph  poles  below  Pikes  Peak  Railroad 
flag  station.  Distance  chained  -*^3^  to  ^^^  is  775.7  meters.  Elevation :  Cap  on  pipe, 
21.972;  bolt  in  tile,  18.002. 

Stone  line  195. — One-fourth  mile  above  Hester  Landing,  ou  Hester  plantation, 
Louisiana,  St.  James  Parish. 

■^J*  Tile  and  pipe  set  on  Belle  Alliance  plantation,  owned  by  J.  C.  Ross,  of  New 
Orleans.  Stone  is  on  high  embankment,  back  of  canal  running  east  and  west  on 
line  between  church  back  of  quarters  and  Belmont  sugarhonse;  288  meters  above 
first  road  above  Ross  residence,  running  back  from  river;  on  same  canal  that  tele- 
phono  line  is  on.  Distance  between  ^\^  and  -^g^  is  975.3  meters.  Elevation :  Cap  on 
pipe,  19.833 ;  bolt  in  tile.  15.868. 

■^^  Tile  and  pipe  moved  in  March,  1894.  New  position  is  one-half  meter  back  of 
fence  which  runs  back  of  road  inside  of  new  levee.  It  stands  16  meters  above  fourth 
ditch,  above  residence  grounds  of  plantation,  and  is  340  meters  above  plantation 
sagarhonse;  on  Hester  (Belle  Alliance)  plantation.  Elevation:  Cax>  ou  pipe, 23.055 ; 
bolt  in  tile,  19.090. 

•^J*  Tile  and  pipe  in  line  between'Murry  and  Homo  plantations.  Home  plantation 
is  now  called  St.  Joseph.  Stone  is  on  a  line  between  ditch  and  fence,  10  meters 
back  offence,  back  of  road  back  of  old  levee,  291.5  meters  north  of  stono  pillar  set 
on  same  line;  80  meters  below  St.  Joseph  store,  on  west  side  of  road  leading  back  to 
Mnrry  sagarhonse;  20  meters  back  of  old  levee,  about  140  meters  back  of  now  levee. 
Distance^p  to  ^P  is  537.41 ;  Elevation :  Cap  of  pipe  28. 323,  bolt  in  tile,  24.350. 

^p  Tile  and  pipe  on  lino  between  Murry  and  Homo  (now  called  St.  Joseph)  plan- 
tations. Stone  is  on  edge  of  ditch  ou  line  at  intersection  of  crossroad  from  Home 
plantation,  107  meters  south  of  octagon  stono  pillar  set  on  line  between  plant^itions; 
57  meters  west  of  road  leading  from  river  to  Murry  sugarhonse ;  190  meters  south  of 
cabin  on  east  side  of  line  ditch  two  stone  pillars  stand  on  line  between  -^'j^  and 
-J*.    Elevation:  Cap  on  pipe,  29.710;  bolt  in  tile,  25.745. 

SUme  line  196, — At  landing  on  Bellvuo  plantation  one-fourth  mile  below  ware- 
house jnst  below  Bourgeois  plantation. 

-Hf^  Tile  and  pipe  on  Bellevue  plantation,  7  meters  back  of  Louisville,  Now  Orleans 
and  Texas  Railroad;  25  rail  lengths  below  mile  post,  ^'  44  miles  to  N.  O.";  10  rail 
lengths  above  road  crossing  and  also  culvert  No.  787;  on  upper  side  of  third  ditch 
above  road.    Elevation:  Cap  on  pipe,  22.100;  bolt  in  tile,  18.125. 

^%'^  Tile  and  pipe  set  just  in  front  of  fence  back  of  house  occupied  by  Felix 
Gousain,  100  meters  back  of  old  levee  on  property  of  Belh^e  plantation.  Eleva- 
tion: Cap  on  pipe,  27.132;  bolt  in  tile,  23.160. 

^l^  Tile  and  pipe  on  Magnolia  plantation,  inside  of  fence  along  road  leading 
back  from  river;  85  meters  from  road  behind  levee;  110  meters  from  river  bank;  12 
meters  above  small  frame  church,  known  as  First  Baptist  Church  (colored).  Stone 
is  in  inclosurc  to  Louis  Gabb's  residence ;  80  meters  from  residence  a  row  of  largo 
pecan  trees  run  back  from  river  both  above  and  below  house.  Elevation :  Cap  on 
pipe,  26.698;  bolt  in  tile.  22.743. 

-j^  Tile  and  pipe  on  old  Magnolia  plantation,  on  lower  side  of  road,  and  between 
ditch  and  road  leading  back  from  the  river;  about  half  way  between  List  two  cabins 
on  lower  side  of  road ;  56  meters  north  of  crossroad ;  a  row  of  cabins  stand  along 
lower  side  of  road  between  benchmark  and  river;  distance  chained  ^^'^  to  ^U^  857.5 
meters.     Elevation:  Cap  on  pipe,  21.310;  bolt  in  tilo,  17.335. 

Stone  line  197, — One  mile  below  Lutcher  Landing,  St.  James  Parish. 

^Y^  Tile  and  pipe  on  (lolden  Grove  plantation,  417  meters  back  of  Louisville, 
New  Orleans  and  Texas  Railroad;  back  of  and  on  embankment  of  canal,  which  runs 
directly  from  Thompson  sugarhonse,  which  is  700  meters  above;  157  meters  directly 
west  from  junction  of  road  from  Golden  Grove  sugarhouso  and  road  runniiijLr  north- 
west ;  60  meters  above  road  running  northwest.  Elevation :  Cap  on  pipe,  18.7»)9 ;  bolt 
intile,  14.7M. 

■'-§'  Tile  and  pipe  back  offence,  back  of  road  back  of  levee  on  Golden  Grove  planta- 
tion; 80  meters  below  square-topped  two-story  house  occupied  by  A.  Wauirnespack; 
about  300  meters  above  store  at  Golden  Grove  plantation;  about  220  meters  bolow 
Old  Church.     Elevation :  Cap  on  pipe,  26.259;  bolt  in  tile,  22.282. 

^i''-  Tile  and  pipe  set  in  St.  Johns  Parish  about  1  mile  below  St.  James  Parish. 
Bench  mark  is  inside  of  fence  along  road  behind  levee,  10  meters  from  levee,  47  metcira 
from  river  bank,  among  cluster  of  small  houses  ;  several  parties  owuiu*]:  narrow 
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strips  of  land  extending  back  from  river  to  swamp.  Tile  is  about  450  meters  above 
line  of  Golden  Grove  rcHidence,  L.-B.  9  meters  below  fence  running  back  from  river, 
25  meters  above  house  in  inclosure.  Elevation:  Capon  pipe,  28.377;  bolt  in  tile, 
24.407. 

^!/^  Tile  and  pipe  on  lower  side  of  ditch  that  runs  back  from  river,  1  meter  from 
ditch  and  1  meter  north  of  peach  tree;  59  meters  southwest  of  3-foot  pecan  tree, 
alorgside  o'f  first  ditch  below ;  475  meters  south  of  the  fence  between  B.  M.  ^'{^  and 
JJ^;  bench  mark  is  in  Creole  settlement,  land  beinjj  divided  up  into  small  strips; 
names  of  owners  can  not  be  had.  .Distance  chained,  "U^  to  -^i;^,  675.7  meters.  Eleva- 
tion: Cap  on  pipe,  24.800;  bolt  in  tile,  20.830. 

Stone  line  19S. — 1^  miles  above  warehouse  at  Hope  Plant  ition  Landing;  St.  John 
the  Baptist  Parish,  La. 

■^Y**  'I'ilo  and  pipe  on  Hope  ))lantation,  at  intersection  of  plantation  rosids,  450 
meters  west  of  Hope  sugarhouse.  Pipe  is  (-3)  bench  mark.  Elevation :  Cap  on  pipe, 
20.215;  bolt  in  tile,  16.242. 

^■{^  Tile  and  pipe  back  of  fence  back  of  road  back  of  levee  on  Hope  plantation; 
250  meters  above  where  Government  levee  joins  old  levee;  about  850  meters  below 
square  roofed  2-8tory  house  (white) ;  about  600  meters  above  clump  of  live-oak  trees 
on  bank  of  river.     Elevation:  Cap  on  pipe,  21.790;  bolt  in  tile,  17.825. 

^5«*  Tile  and  pipe  on  old  Whitney  plantation,  inside  of  fence  along  road  behind  old 
levee,  on  upper  ed;2:e  of  ditch  leading  back  from  road,  20  meters  from  old  levee;  346 
meters  from  river  bank;  lOO^meters  above  Engene  Fancheux's residence ;  TOmeten 
below  lower  cabin  between  levees.  Elevation:  Cap  on  pipe,  27.500;  bolt  in  tile, 
23.535. 

^  i!|/i  Tile  Jind  pipe  on  old  Whitney  plantation,  on  lower  edge  of  road  loading  back 
from  ruins  of  Whitney  sugarhouse  and  between  road  and  ditch;  7  meters  north  of 
cross  ditch;  250  meters  south  of  crossroad  leading  down  the  river;  270  meters 
from  comer  of  sugarhouse  ruins;  150  meters  south  of  small  cross  ditch  leading  to 
pond  back  of  ruins.  Road  on  which  bench  mark  is  set  makes  a  tuni  at  sugarhouse 
and.runs  out  to  river  through  quarters.  Elevation :  Cap  on  pipe,  21.483 ;  bolt  in  tile, 
17.508. 

Stone  line  JffO. — Just  jibov<»  waro!:ousc  at  L'niou  Plantation  Landing,  St.  .Tohn  the 
Baptist  Parish.  La. 

-'y-'  Tile  and  pipe  G  meters  in  front  of  Louisville,  New  Orleans  and  Texas  Rail- 
road beside  road;  30i  rail  lengths  below  mile  |)08t  '^36  mi.  to  N.  O.  ;•'  on  property 
of  Valsin  Onbrco  (colored),  10  meters  above  line  of  canal  between  Oubree's  and 
Union  plantations;  10  meters  below  road  running  back  from  B.  M.  '3'*  aoross  rail- 
road.    Elevation:  Caj)  on  pii)e,  22.544;  bolt  in  tile,  18.572. 

^•j'  Tile  and  pipe  in  lane  back  of  road  back  of  levee,  property  of  Talsin  Oubree. 
Square-topped  house  above  is  Ofcupicd  by  Altores  Montz;  sc[uare-topped  house 
below  is  occupied  by  A'alsin  Oubree;  40  meters  below  Four  Seasons  store,  owned 
by  Geauguard.  Distance  -^i'*  to  ^^"'  i^  1,109.7  meters.  Klevation:  Cap  on  pij^e, 
25.797;  bolt  in  tile,  21. aiO. 

'^'■{•'  Tile  and  pipe  on  land  of  C.  Schexayder,  in  corner  of  fence  along  road  behind 
levee ;  10  meters  from  new  levee,  58  meters  from  old  levee,  70  meters  from  river  bank; 
70  meters  above  resi<lence  of  C.  Schexayder,  34  meters  above  ditch  and  largo  siphon 
pipe  over  levee.  Stone  line  is  opposite  the  Four  Seasons  store,  left  bank;  75  meters 
below  small  cross  levee  between  levees.  Elevation:  Cap  on  pipe,  24.644;  bolt  in 
tile,  20.644. 

^4''  Tile  and  pipe  on  land  of  Pierre  Herthalot,  on  lower  edge  of  third  ditch  below 
line  ditch  between  Schexnavdre  and  Berthalot.  One  meter  east  of  ditch  and 2 
meters  north  of  cross  road;  prolongation  of  same  <ross  road  west  would  nearly  strike 
old  sugarhouse  chiuiney  of  Schexnaydrc,  about  (>00  meters  distant.  Bench  mark 
is  110  meters  east  of  road  leading  to  riv<'r,  116  meters  southwest  of  pecan  tree,  18 
inches  in  diameter,  with  a  /\  cut  on  side  to^vard  inipe.  Distance  chained  between 
B.  M.  J  'P  and  '  'i'^  is  855.1  meters.     Elevation :  Cap  on  pipe,  16.736;  bolt  in  tile,  12.771. 

Stone  line  /?^><?.— Three- fourths  mile  below  St.  Peter's  Chur<h,  at  St.  Peters,  La., 
St.  John  the  Baptist  Parish. 

^?"*  Tile  and  pipe  on  land  owned  by  Xicaisse  Madere,  7  meters  north  of  live-oak 
tree,  30  inches  in  diameter.  Live  oak  is  Ix'tween  two  ditches.  Bench  mark  is  on 
upper  bank  of  upper  ditch  and  100  meters  north  of  east  and  west  fence  between 
pasture  and  rice  field.     Elevation  :  Cap  on  pii)e,  21.420;  bolt  in  tile.  17.470. 

2*j,"i  Tile  and  pii>e  back  of  road  back  of  f<;nce  back  of  levt^e  on  tlie  Adams  Kellar 
property.  House  just  below  bench  mark  is  occupied  by  Mr.  Gorrett;  upper  house  by 
Vam]>ren  Adonis  Duhe;  60  meters  below  Cornland  store.  Elevation:  Capon  pipe, 
24.810:  bolt  in  tile,  20.845. 

2^5'^  Tile  and  pipe  on  Becknel  ])lantat  ion  one-half  mile  below  St.  John  ( -hurch,  inside 
of  fence  along  road  behind  levee  and  betwe<»n  road  and  <liteh  which  leads  back  to 
Becknel  sugarhouse,  25  meters  below  fcncre  <orner,  70  meters  from  overseer's  honse. 
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10   meters    from  levee,  60^  meters  from    river  bauk.     Distance  *J^-  to  ^^^,  1,025.2 
meters.     Elevation:  Cap  on  pipe,  26.040;  bolt  in  tile,  22.070. 

sja  xilo  and  pipe  on  Becknel  X)lantation  at  intersection  of  roads,  one  leading  back 
from  river  past  sngarbonse  and  the  other  running  up  and  down  through  planta- 
tion. Bench  mark  stands  between  road  and  ditch,  300  meters  south  of  sugarhouse, 
at  first  crossroad.     Elevation:  Cap  on  pipe,  20.085;  bolt  in  tile,  16.125. 

Stone  line  '201. — One-fourth  milo  above  depot  at  La  Place,  La.,  St.  John  the  Bap- 
tist Parish'. 

*?^  Tile  and  pipe  on  Montague  plantation,  on  river  side  of  road  almost  in  front  of 
Montague's  house,  75  meters  above  junction  of  roads,  also  Montague's  store.  Eleva- 
tion: Cap  on  pipe,  25.267;  bolt  in  tile,  21.299. 

*§J-  Tile  and  pipe  in  fence  corner,  back  of  Icvec  on  line  between  Montague's  plan- 
tation and  one  above;  60  meters  above  house,  about  300  meters  above  La  Place  Land- 
ing.    Elevation:  Cap  on  pipe,  24.144;  bolt  in  tile,  20.196. 

•2^  Tile  and  pipe  about  one-half  milo  above  Bonnet  Carre  Point,  in  yard  of  Gus- 
tavo Andry  17  meters  below  his  house,  in  line  with  fence  running  back  from  river. 
23  meters  south  of  road  fence  behind  old  levee;  40  meters  south  of  old  levee  and  110 
meters  south  of  new  levee;  20  meters  southeast  of  2-foot  pecan  tree  growing  in 
yard.     Elevation:  Cap  on  pipe,  22.855;  bolt  in  tile,  18.890. 

25^  Tile  and  pipe  at  side  of  road  leading  to  Ideal  sugarhouse,  and  between  road 
and  ditch,  2  meters  west  of  36-inch  pecan  tree  branching  into  three  parts  about  6 
feet  above  ground;  ^  cut  on  side  facing  pipe;  25  meters  south  of  intersection  of 
ditch  with  slough.     Elevation :  Cap  on  pipe,  21.510;  bolt  in  tile,  17.540. 

Stone  line  20S. — One-fourth  mile  abovo  abrupt  bend  in  river  at  Gypsy  Point,  on 
Gypsy  plantation,  St.  Charles  Parish,  La. 

iya  xilo  and  pipo  on  Gypsy  plantation,  about  three-fourths  mile  below  crevasse  of 
1892;  on  river  side  of  road,  3  meters  below  hackberry  tree  3  feet  in  diameter,  blazed 
with  a  A»  Bench  mark  is.  about  300  meters  from  levee.  Elevation :  Cap  on  pipe, 
22.661 ;  bolt  in  tile,  18.678. 

*5*  Tile  and  pipe  along  fence  back  of  road  back  of  levee,  about  three-fourths  mile 
below  Bonnet  Carre  Crevasse  of  1892;  30  meters  abovo  first  house  in  second  clearing 
l>elow  crevasse.  House  is  back  35  meters  from  road  in  lield,  75  meters  above  angle 
in  levee.     Elevation:  Cap  on  pipe,  22.686;  bolt  in  tile,  18.731. 

i^i  Tile  and  pipe  on  Hymel  plantation  at  foot  of  back  slope  of  levee,  150  meters 
above  cottonwood  tree  30  inches  in  diameter,  blazed  with  a  A.  Tree  is  3  meters  from 
base  of  inner  slope  of  levee;  in  front  of  levee  in  gap  between  two  patches  of  wil- 
lows.    Elevation:  Cap  on  pipe,  24.876;  bolt  in  tile,  20.901. 

*S^  Tile  and  pipe  on  top  of  old  levee,  15  meters  east  of  line  between  St.  Johns  and 
St.  Charles  parishes;  25  meters  in  front  of  road  on  James  Hymel  plantation.  Eleva- 
tion :  Cap  on  pipe,  29.256;  bolt  in  tile,  25.296. 

Stone  line  203, — Half  mile  below  landing  on  New  Home  plantation,  St.  Charles  Par- 
ish, La. 

2^5  Tile  and  pipe  on  Delamier  plantation  on  road  running  back  to  willows;  350 
meters  a\)ove  line  between  Delamier  and  Hermitage  plantations;  elm  tree  14  inches 
in  diameter  is  west  7  meters,  blazed  with  a  A*  Elevation :  Cap  on  pipe,  20.327;  bolt 
in  tile,  16.340. 

'*J^  Tile  and  pipe  back  of  fence  back  of  road  back  of  levee  on  Delamier  planta- 
tion, 350  meters  above  church,  on  line  between  Delamier  and  Hermitage  plantations; 
30  meters  above  house  occupied  by  AVilliam  Smith  (colored);  near  old  sugarhouse 
ruins.     Elevation:  Capon  pipe,  24.400;  bolt  in  tile,  20.435. 

•33  Tile  and  pipe  on  Davenport  plantation,  just  south  of  intersection  of  cross- 
road cast  and  west  "with  road  leading  south  back  into  plantation ;  between  road  and 
ditch,  65  meters  east  of  fence  around  Brou  residence;  180  south  of  line  of  new  levee 
(projected).     Elevation:  Cap  on  pipe,  21.122^  bolt  in  tile,  17.177. 

*!i^  Tile  and  pipe  on  old  Davenport  plantation,  on  )>rolongation  of  same  road  as  2^3, 
just  south  of  crossroad  between  road  and  ditch  on  down-river  edge  of  road;  about 
5C0  meters  north  of  Texas  and  Pacific  Railroad;  plantation  owned  by  A.  and  V. 
Brou;  distance  chained  between  "3^  and  -J^^  8-10.1  meters.  Elevation:  Cap  on  pipe, 
16.674;  bolt  in  tile,  12.679. 

Stone  line  204, — One-fourth  mile  below  Government  light  on  Good  Hope  planta- 
tion, on  line  between  Good  Hope  and  Prospect  plantations,  St.  Charles  Parish,  La. 

2?^  xile  and  pipe  on  Louisville,  New  Orleans  and  Texas  Railroad;  right  of  way, 
on  line  of  front  row  of  telegraph  poles,  32  rail  lengths  below  Sarpy  Station;  4f  rail 
lengths  below  lower  switch  stand,  6  mt^ters  in  front  of  track;  between  the  fifth  and 
sixth  ditch  below  the  lower  section  house;  at  fifth  telegraph  pole  below  telegraph 
station.     Elevation:  Cap  on  pipe,  13.220;  bolt  in  tile,  9.265. 

'%^  Tile  and  pipe  back  of  fence,  back  of  road  back  of  levoe;  at  Junction  of  road 
along  levee  with  road  runnmg  back  to  Sarpy  Station,  on  Louisville,  New  Orleans 
and  Texas  Railroad.     Bench  mark  is  on  Prospect  x)lautation  289  meters  below  Gov- 
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ernmont  light  ou  lovee ;  80  meters  above  angle  in  levee  at  Ferry  Lauding ;  about  700 
meters  above  lino  out  to  Prospect  sugarhouse.  Wild  cherry  tree  is  north  19  meters. 
Elevation:  Cap  on  pipe,  21.550;  bolt  in  tile,  17.582. 

^S*^  Tile  and  pipe  in  line  of  fence  along  road,  behind  levee,  in  small  orange  grove 
belonging  to  Plande  Baudoniu,  near  his  upper  line,  11  meters  below  fence  running 
back  between  ditches,  27  meters  behind  lovee,  62  meters  from  river  bank.  Distance 
aji  to  sgi  750.04  meters.     Elevation :  Cap  on  pipe,  24.542;  bolt  in  tile,  20.569. 

^1"^  Tile  and  pipe  on  prolongation  of  same  ditch  leading  back  from  road,  11  meters 
above  B.  M.  *5^  bench  mark  stands  between  road  and  ditch  and  near  intersection 
of  crossroad.  It  is  460  meters  south  of  fence  back  of  orange  grove,  on  land  of  Plande 
Bandonin.     PHevation:  Cap  on  pipe,  21.412;  bolt  in  tile,  17.437. 

Stone  line  205. — Three-fourths  mile  above  Re<l  Church,  Louisiana,  St.  Charles 
Parish. 

2-y^  Tile  and  pipe  on  Ormand  plantation,  ou  third  road,  running  parallel  with 
river,  60  meters  below  crossing  that  runs  }>ack  from  Ormand  sugarhouse.  Located 
as  follows :  At  live  oak  orieut  on  Ormand  sugarhouse,  turn  off  49°  50'  left,  to  bench 
mark,  177  meters;  at  milepost  19 — track — turn  off  100^  left,  493  meters;  at  Ormand 
sugarhouse  chimney  to  l^rospcct  sugarhouse  cupola  turn  off  69^  29'  right,  680  meters. 
Elevation:  Cap  on  pipe,  15.832;  bolt  in  tile,  11.852. 

^%^  Tile  and  pipe  on  Ormand  plantation,  on  road  running  between  Ormand  resi- 
dence and  negro  quarters,  49  meters  back  of  old  levee,  25  meters  back  of  line  of  new 
levee.     Elevation:  Cap  on  pipe,  22.982;  bolt  in  tile,  19.015. 

2^5'^.  Tile  and  pipe  ou  Esperauza  plantation,  between  ditch  and  crossroad  which 
is  lirst  road  bacK  of  main  road  behind  levee.  This  crossroad  leads  to  Esperanza 
sugarhouse;  320  meters  from  river  bank,  290  meters  from  road  behind  levee,  about 
400  meters  above  Esperanza  sugarhouse,  and  261  meters  east  from  railroad;  160 
meters  behind  projected  line  of  new  levee.  Distance  chained  between  bench 
marks  25^  ^55  jg  826  meters.     Elevation:  Cap  on  pipe,  20.592;  bolt  in  tile,  16.637. 

20i  Tile  and  pipe  ou  line  between  Fashion  and  Esperanza  plantations,  on  em- 
bankment between  two  ditches  forming  line  between  above  plantations;  on  river 
side  of  int-ersection  of  ditches  with  second  crossroad  back  of  railroad  about  400 
meters  above  road  leading  to  Esperanza  sugarhouse.  Elevation:  Cap  on  pipe, 
17.521;  bolt  in  tile,  13.551. 

Stone  line  '200. — One-fourth  mile  above  old  incline  of  Texas  and  Pacific  Railroad,  on 
Pecan  Grove  ]>lantation,  Louisiana,  St.  Charles  Parish. 

-y^  Tile  and  pipe  on  Pecan  Grove  plantation,'  on  right  of  way  of  Louisville,  New 
Orleans  and  Texas  Railroad,  7  meters  in  front  of  track,  125  rail  lengths  below  mile- 
post  17,  48  rail  lengths  below  upper  switch  to  siding.  Elevation:  Cap  on  pipe, 
18.082;  bolt  in  tUe,  14.117. 

-Ijti  Tile  and  pipe  back  of  road,  back  of  fence,  back  of  levee,  on  Pecan  Grove 
plantation;  200  meters  above  uj)pcr  end  of  incline  used  during  high  water  of  1892; 
225  meters  above  Pecan  Grove  sugarhouse :  on  lower  side  of  ditch  running  back  to 
railroad.     Elevation:  Cap  on  pipe,  21.342;  bolt  in  tile,  17.362. 

2!J'J  Tile  and  pipe  on  first  road  above  quarters  leading  back  from  river  and  at  its 
intersection  with  first  crossroad  behind  levee;  all  on  Lone  Star  plantation,  131 
nietera  south  of  new  levee,  210  meters  north  of  Texas  and  Pacific  Railroad,  216  meters 
from  bank  of  river.  Distance  between  bench  marks  ^3*^  and  ^2^856.2  meters.  Ele- 
vation: Cap  on  pipe,  19.118;  bolt  in  tile,  15.150. 

u'Ott  'Y\\^^  ji,i(\  pipe  ou  Lone  Star  plantation,  on  prolongation  of  road  leading  back 
fnmi  river  by  13.  M.  ''%^\  Bench  mark  is  on  upper  side  of  road,  between  road  and 
ditch,  10  meters  north  of  cross  ditch,  about  500  meters  northeast  of  old  Lone  Star 
sugarhouse;  608  meters  south  of  Texa«  an<l  Pacific  Railroad  and  about  half  war 
botween  Texas  and  l*acilic  Railroad  and  Morgan's  Louisiana  and  Texas  Railroad. 
Elevation:  Cap  (m  pipe,  15.335;  bolt  in  tile,  11.390. 

Stone  line  207. — One-fourth  mile  below  landing  on  Patterson  plantation,  St.  Charles 
Parish,  La. 

^V^  Tile  «nd  pipe  on  Patterson  plantation  on  right  of  way  of  Louisville,  New 
Orleans  and  Texas  Railroad,  15  rail  lengths  above  a  road  crossing,  on  upper  side  of 
third  tlitch  above  road ;  17  rail  lengths  below  milepost  '*  14  ;"  10  rail  lengths  below 
levee  on  line  between  plantations  of  Patterson  and* Rose;  400  meters  west  of  old 
Ahnadia  sugarhouse.     Elevation:  Caj)  on  pipe,  14.899;  bolt  in  tile,  10.924. 

^V  Tile  and  pipe  back  of  fence  back  of  road  back  of  levee,  on  Patterson  planta- 
tion, owned  by  llynicl,  ('hampagne  &  Torregrosse,  on  road  leadingback  to  old  Almadia 
sugarhouse.     Elevation:  Capon  pipe,  20.771;  bolt  in  title,  16.802. 

-  j"  Tib',  and  pipe  on  upper  line  of  Alice  ])lantation,  at  intersection  of  ditch  mn- 
niug  back  i'roni  road,  and  small  ditch  leading  west,  on  ]>roperty  of  Arthur  Zerinjgue, 
132  meters  from  levee,  60  meters  from  stakes  of  projected  new  levee,  192  meters  fiom 
river  bank.     Elevation:  Cap  on  pipe,  21.432;  bolt  in  tile.  17.457. 

2*4*7  Tile  and  pi])c  on  line  between  Alice  plantation  and  land  owned  by  Arthur 
Zeringue,  about  60  meters  south  of  second  crossroad.     Line  between  plantations 
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consists  of  small  embankment  between  two  ditcbes  with  trees  here  and  there  the 
whole  length.  Distance  chained  between  bench  marks  ^^  and  ^2^  762.65  meters. 
Elevation:  Cap  on  pipe,  14.479;  bolt  in  tile,  40.514. 

Stone  line  SOS, — One-fourth  mile  above  landing  at  Kenner,  La.,  Jefferson  Parish. 

sf  Tile  and  pipe  in  lane  leading  to  swamp,  one-half  meter  east  of  west  fence  of 
lane,  2  meters  south  of  an  cast  and  west  ditcn  which  crosses  laue,  about  150  meters 
south  of  lino  of  timber.  Lane  is  the  one  27  meters  west  of  B.  M.  ^g^  and  ruua  north 
and  south.     Elevation:  Cap  on  pipe,  11.905;  bolt  iu  tile,  7.937. 

*§fi  Tile  and  pipe  back  of  fence,  back  of  road,  back  of  levee,  in  upper  part  of 
Kennerville,  27  meters  below  first  street  in  upper  part  of  town.  House  occupied  by 
E.  Stahl  (white)  is  on  opposite  corner.  Bencu  mark  is  just  below  a  prominent  bend 
in  levee,  50  meters  above  house  occupied  by  Walter  Davis  (colored).  Elevation: 
Cap  on  pipe,  20.545 ;  bolt  in  tile,  16.607. 

^8*  Tile  and  pipe  on  Dusseau  plantation  along  road,  behind  levee;  198  meters 
from  fence  running  back  from  road,  along  road  to  quarters  and  sugarhouse;  50 
meters  west  of  large  iron  pipe  over  levee,  8  meters  back  of  levee,  70  meters  from 
river  bank  opposite  upper  end  of  Kenner.  Elevation :  Cap  on  pipe,  21.461 ;  bolt  in 
tile,  17.496. 

^^^  Tile  and  pipe  set  on  southwest  comer  of  intersection  of  ditches.  Bench  mark 
stands  between  ditch  and  road  leading  to  main  plantation  road,  running  north  to 
sugarhouse  and  quarters;  about  250  meters  west  of  main  road  and  about  400  meters 
west  of  sugarhouse.    Elevation:  Cap  on  pipe,  17.360;  bolt  in  tile,  13.375. 

Stone  Une  209. — One  mile  above  landing  on  Soniat  plantation,  Soniat  Point,  Jeflfer- 
Bon  Parish,  La. 

*y-  @  Boisblanc.  Screw  pile  on  line  between  the  plantations  of  Mr.  Theo.  Soniat 
and  B.  Boisblanc,  1,060 meters  back  of  levee.  A  blazed  pecan  tree  is  34  feet  northeast 
from  the  @,  and  on  farther  side  of  Soniat  di-tch.  The  screw  pile  is  1  foot  8  inclies  on 
Boisblanc  side  of  line  fence.  The  top  of  the  letter  P  on  cap  of  screw  pile  is  the  bench. 
Elevation:  17.200. 

2§ii  Tile  and  pipe  back  of  fence,  bjvck  of  road,  back  of  levee,  on  Boisblanc  plan- 
tation, at  prominent  bend  of  levee,  2(X)  meters  above  unpainted  1^  story  house,  with 
row  of  magnolias  in  front.     Elevation:  Cap  on  pipe,  19.862;  bolt  in  tile,  15.902. 

^3'-^  Tile  and  pipe  one-half  meter  north  of  north  lino  of  Willow  Wood  plantation,  on 
property  of  John  Thompson,  in  a  lane  running  back  from  levee,  13  meters  back  of 
msido  base  of  levee,  and  just  inside  of  wire  fence  along  levee  road.  A  cabin  stands  20 
meters  west  northwest;  about  120  meters  from  river  bank.  Elevation:  Cap  on  pipe, 
20.810;  bolt  in  tile,  16.860. 

-£^  Tile  and  pipe  on  line  between  property  of  John  Thompson  and  Willow  AVood 
plantiition;  at  intersection  of  first  crossroad  north  of  railroad  and  road  leading 
back  from  river,  which  is  the  fourth  crossroad  from  river.  Bench  mark  stands  (m 
upper  edge  of  road  and  south  of  crossroad,  on  boundary  line  which  is  marked  by 
iron  posts;  about  250  meters  north  of  railroad.  Prolongation  of  roa<l  leading  to 
river  passes  B.  M.  2gy.     Elevation:  Cap  on  pipe,  10.912;  bolt  in  tile,  6.947. 

Slone  Une  210, — One-fourth  mile  above  new  incline  Illinois  Central  Railroad  below 
Soniat  Point,  Jefferson  Parish,  La. 

*|^  Tile  and  pipe  on  jiroperty  of  Agricultural  Department  of  Southern  University, 
at  fence  between  cultivated  field  in  front  and  pasture  land  behind,  on  upper  side  of 
first  ditch  below  upper  line  of  property.  Elevation:  Cap  on  pipe,  18.287;  bolt  in 
tile,  14.327. 

*i^  Tile  and  pipe  back  of  fence,  back  of  road,  back  of  levee,  on  property  of  Soutli- 
em  University;  20  meters  below  line  between  Southern  University  property  and 
projierty  above ;  in  orange  grove  a  little  below  sign  on  bank  of  river  reading  •*  Pica- 
yune Saw  Mill  Lumber  Ldg."     Elevation:  Cap  on  pipe,  23.387;  bolt  in  tile,  19.415. 

2.\3  Tile  and  pipe  on  Fairfield  plantation,  about  one-half  mile  above  sugar  mill, 
back  of  fence,  back  of  road,  back  of  levee,  between  fence  and  road  inside  of  ticld, 
13  meters  from  inside  ba.se  of  levee,  3i  meters  below  line  of  ditch  running  back 
through  field;  110  meters  below  an  angle  iu  the  levo^,  and  about  125  meters  back  of 
river  bank.     Elevation:  Cap  on  pipe,  15.091;  bolt  iu  tile,  11.128. 

^\^  Tile  and  pipe  on  Fairfield  plantation,  at  intersection  of  ditch  leading  back 
from  river  with  large  ditch  leading  diagonally  through  plantation,  between  road 
and  ditch  on  river  side  of  road.  This  is  main  road  running  diagonally  through 
plantation  from  drain  ])ump  back  of  railroads  to  sugar  house.  Elevation:  Capon 
pipe,  13.002;  bolt  in  tile,  9.072. 

Stone  line  211. — Just  below  Southport  elevator,  Carrollton,  Jefferson  Parish,  La. 

'  j  '^  Tile  and  pipe  on  line  of  fence  running  back  from  Steamship  Exchange  saloon; 
50  meters  above  Illinois  Central  Railroad  tracks  to  Southi)ort  elevator;  ])astiirc  on 
upper  side,  lower  side  cultivated.     Klovatioii :  Cap  on  }»ipe,  12.053;  bolt  in  tile,  8.103. 

*{^  Tile  and  pipe,  back  of  fence,  back  of  road,  back  of  levee,  100  meters  below 
Sonthport  elevator;  35  meters  above  Stcanishij)  Exchanjje saloon,  between  fence  and 
single  track  to  elevator.     Elevation:  Cap  on  pipe,  15.493;  bolt  in  tile,  11.525. 
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^^i^  Tilo  and  pipe  on  top  of  old  Icvco  at  9  mile  point,  directly  opposite  Soiitliport 
elevator..  In  front  of  bench  mark  is  orange-tree  nursery.  Back  of  and  above  is 
house  of  Mr.  Quinent.     Elevation:  Cap  on  pipe,  21.933;  bolt  in  tile,  17.975. 

'^\^  Tile  and  pipe  on  property  of  Aid  Quinent,  on  line  of  osage  fence  between  prop- 
erties of  Quinent  and  Nelson.  On  "  9-mile  point "  18-inch  pecan  tree  is  east  21  meters, 
blazed  with  A.  Bench  mark  is  10  meters  northwest  of  hav  barn.  Elevation:  Cap 
on  pipe,  20.049;  bolt  in  tile,  16.059. 

Stone  line  X?/J.— Two  hundred  meters  above  horticultural  building  in  Audubon 
Park,  New  Orleans,  Orleans  Parish,  La. 

^1*  @  City  Park.  Screw  pile  1  foot  above  ground,  on  grounds  formerly  City  Park, 
now  experimental  farm;  on  cultivated  ground,  30  meters  south  of  center  of  Maga- 
zine street,  21  meters  south  offence  ahmg  side  of  said  street,  161  meters  above  Maga- 
zine-street entrance  to  park  grounds,  and  2G4  meters  above  northwest  corner  of  old 
Agiicultural  Hall.     Elevation  of  letter  P  on  cap,  16.931. 

2^-  Tile  and  pipe  in  front  of  land  formerly  City  Park,  now  used  as  experimental 
farm.  Just  outside  of  fence  along  road  behind  levee,  120  meters  above  river  entrance 
to  park  and  where  levee  branches  olf  from  loop  around  old  levee,  20  meters  back  of 
levee,  about  250  meters  from  river  bank,  about  300  meters  beloAV  exposition  wharf. 
Elevation:  Cap  on  pipe,  20.914;  bolt  in  tile,  16.951. 

*),-  Tilo  and  pipe  about  400  meters  below  Company  Canal,  at  intersection  of  ditch 
leading  back  from  levee  and  road  ditch  behind  levee,  10  meters  behind  levee,  220 
meters  below  angle  in  levee,  where  new  levee  was  joined  on  to  old ;  about  175  meters 
from  river  bank.     At  angle  in  levee  is  '^ Henry  Clay  avenue  skiff  ferry."    Elevation: 


Cap  on  pipe,  14.422;  bolt  in  tile,  10.477. 
^^  Tiieandpi] 


ipo  on  upper  edge  of  ditch  leading  l)ack  from  railroad  into  swamp. 
Bench  mark  stands  8  meters  from  upper  edge  of  ditch,  about  150  meters  back  of 
Morgan's  Louisiana  and  Texas  Railroad,  and  about  300  meters  below  Company  Canal. 
Elevation:  Cap  on  pipe,  15.019;  bolt  in  tile,  11.059. 

Stone  lineSI-J. — At  foot  of  Delachaise  street,  one-fourtli  mile  above  large  elevator 
in  New  Orleans,  Orleans  Parjsh,  La. 

2-[*i  Top  of  fire  plug,  which  is  an  iron  pipe  or  post  2  feet  high,  sta,nding  one-hali 
meter  from  gutter  on  northeast  side  of  Louisiana  avenue,  11  meters  back  of  Coliseum 
street.     Elevation:  16.198. 

*{^  The  center  of  letter  **A"  in  the  word  **»St.  Andrew"  found  in  the  following 
impressi(m  made  in  cement  ))avement  on  west  corni-r  of  Delachaise  and  Magazine 
streets : 

(Cbas.  Streeck, 

473  St.  Andrew.     Elevation:  15.678. 

Cement  pavement.) 

^J-'  Tile  and  pipe  back  of  Morgan's  Louisiana  and  Texas  Railroad  and  26  meters 
above  Harvey  canal;  inpaMuroTot,  744  meters  back  of  levee  and  river  bank.  The 
L<misiana  avenue  ferry  landing  is  at  river  end  of  Harvey  canal.  Elevation :  Cap  on 
pipe,  13.755;  l)olt  in  tile,  9.821. 

2 p.  xile  and  pipe  26  meters  above  Harvey  canal,  in  pasture  lot,  787.2  meters  back 
«»f  B.  M.  *.\^     Elevation  :  Capon  pipe,  12.322;  bolt  in  tile,  8.372. 

Stone  line  014. —Voot  of  Oirod  street.  New  Orleans,  OVleans  Parish,  La. 

'I*  Top  of  Coast  Survey  Astronomical  Post,  marked  by  copper  bolt  near  center 
of  stone  in  Lafayette  Park,  New  Orleans.  It  is  a  little  northeast  of  center  of  park, 
and  IS  a  limestone  slab  about  3  feet  bigh  and  1  by  3  feet  on  toj).  On  side  is  lettered 
the  latitude  and  longitude  of  the  jioint.  Copper  bolt  is  also  permanent  bench  mark. 
Elevation:  20.356. 

*  If^  A  cup-8ha]»ed  center  to  the  top  of  an  iron  post  which  stands  at  lower  end  of 
freight  house  of  Louisiana  and  Northwest  Railroad.  The  post  is  wrought  iron  and 
hollow,  Avith  ca]).  It  stands  at  outer  end  of  low  wall  running  between  side  track  and 
cart  track  which  enters  freight  house  from  northeast;  about  100  meters  from  river 
bank.     Elevation:  25.733. 

•  \=*  Tile  and  pipe  placed  on  northwest  corner  of  Lapeyrouse  and  Chestnut  streets; 
1  meter  north  of  main  ditch  leading  ba<*k  and  emptying  into  Verretts  Canal;  abont 
400  meters  back  of  levee  and  450  nicttiis  from  river  hank.  Klevation:  Cap  on  pipe, 
12.993;  bolt  in  tile,  9.050. 

'VO"  Algiers.  Screw  ]>ile  in  common  back  of  Algiers;  200  meters  south  of  Fire- 
men's Cemetery,  60  meters  back  of  road,  which  is  a  continuation  of  Webster  avenue, 
60  meters  back  of  the  side  track  of  the  Morgan's  Louisiana  and  Texas  Railroad, 
which  is  farthest  from  the  river.  The  benchmark  is  a  crosscut  in  the  cap  below 
the  letters  O.  P.     Eh'vation :  10.:W3. 

Stone  line  !?I5. — One-fourth  mile  below  Ursuline  Convent,  New  Orleans,  Orleans 
Parish,  La. 

']■*  Tile  and  pipe  on  northeast  corner  of  Forstall  and  Villers  street,  back  of  New 
Orleans  and  Soutliern  Railroad,  and  at  southwest  <orner  of  Mr.  JSoman's  land;  just 
outside  of  fenc<'  corner  and  between  tVnce  and  ditch;  346.2  meters  back  of  railway. 
Elevation:  Cap  on  pipe,  12.134;  bolt  in  tile,  8.192. 
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^^  Tile  and  pipe  ou  upper  side  of  Forstall  street,  back  of  levee;  Just  back  of  small 
cross  street  leading  up  the  river,  connecting  with  Forstall  street  just  opposite 
"Commercial  Soap  Works;"  684  meters  in  front  of  New  Orleans  and  Southern  Rail- 
road, 92  meters  from  river  bank,  and  about  600  meters  below  Ursuline  Convent ;  81 
meters  to  base  of  levee.     Elevation:  Cap  on  pipe,  17.929;  bolt  in  tile,  13.972. 

-J*  Tile  and  pipe  on  land  of  J.  A.  Webcrt,  No.  1005  Patterson  street,  Algiers. 
Bench  mark  is  on  lower  edge  of  lane  leading  back  from  levee;  33  meters  back  of 
stable,  284  meters  back  of  levee  and  river  bank ;  8  meters  back  of  cross  ditch  leading 
down  stream.     Elevation:  Cap  on  pipe,  17.078;  bolt  in  tile,  13.110. 

*i^  Tile  and  pipe  on  prolongation  of  same  road  and  ditch  and  717.25  meters  back 
of  B.  M.  *i^.     Elevation:  Cap  on  pipe,  13.593;  bolt  in  tile,  9.628. 

Stone  line  216. — One  mile  below  Chalmette  monument,  in  New  Orleans,  St.  Bernard 
Parish,  La. 

*}^  Tile  and  pipe  on  lino  between  land  of  Jules  Brou  and  Mrs.  Alberdine,  on 
lower  side  of  fence,  158.5  meters  back  of  Ncav  Orleans  and  Southern  Railroad,  about 
200  meters  above  point  opposite  old  sugar  refinery.  Elevation  :  Cap  on  pipe,  14.675 ; 
bolt  in  tile,  10.695. 

-J-  Tile  and  pipe  on  boundary  lino  between  land  of  Jules  Brou  and  Mrs.  Alber- 
dine, just  below  line  fence  and  just  back  of  lane  and  double  row  of  evergreen  trees, 
about  200  meters  above  old  sugar  refinery,  290  meters  back  of  levee,  310  meters,  from 
river  bank,  750  meters  in  front  of  railroad.  Bench  mark  stands  in  corner  offence, 
57.5  meters  back  of  northwest  coraerof  house  occupied  by  Louis  Heils.  Elevation: 
Cap  on  pipe,  18.425;  bolt  in  tile,  14.475. 

*i-  Tile  and  pipe  on  small  ridge  on  upper  side  of  Cut-Off  road,  being  nearly  on 
line  (lower)  of  Aurora  plantation.  On  lowerside  of  road  is  village  of  Cut-Off.  Bench 
mark  is  85.6  meters  back  of  levee  and  river  bank,  about  200  meters  above  old  sugar 
refinery  on  left  bank.     Elevation:  Cap  on  pipe,  17.680;  bolt  in  tile,  13.733. 

'^{^  Tile  and  pipe  on  top  of  levee  running  back  from  river  and  up  stream,  forming 
back  leveo  for  Aurora  plantation.  Bench  mark  is  10  meters  in  front  of  turn  of  levee 
jnst  across  Cut-Off  road  from  large  ditch  leading  down  river.  Elevation:  Capon 
pipe,  15.215;  bolt  in  tile,  11.250. 

Stone  line  217. — One-half  mile  above  Saxoulioliu  dei)ot  on  New  Orleans  an<l  South- 
em  Railroad,  St.  Bernard  Parish,  La. 

-[^  ^^  Ducross.  A  screw  pile  found  in  rice  field  0  meters  south  of  upper  hue  of 
Dncross  plantation,  near  back  of  plantation,  stands  1  foot  above  ground;  a  16-iuch 
live  oak  22  meters  distant,  bearing  225^  (magnetic)  blazed  with  a  A  faciug  second- 
ary.    Elevation  of  smooth  surface  of  cap  below  the  letters  G.  P.,  10.082. 

^i^  Tile  and  pipe  on  lower  edge  of  first  ditch  below  upper  lino  of  Ducross  plan- 
tation, 4  rail  lengths  below  upper  line.  Bench  mark  stands  1  meter  below  ditch ;  10 
meters  back  of  New  Orleans  and  Southern  R.ailroad;  about  100  meters  above  dwell- 
ing house  and  quarters;  31  meters  back  of  levee;  100  meters  from  river  bank;  line 
ditch  now  known  as  line  between  Walker  and  Ducross  plantations.  Is  directly  back 
of  junction  of  old  and  new  levees.  (Pipe  taken  out  in  1894,  it  being  in  center  of 
road.)    Elevation :  Bolt  in  tile,  12.330. 

-i^  Tilo  and  pipe  on  Stanton  plantation  on  upper  edge  of  first  road  leading  back 
from  levcc,  below  dwelling  ancl  (juarters.  Bench  mark  stands  between  road  and 
ditch  and  just  back  of  crossroad  leading  up  through  plantation  and  passing  into  yard 
in  front  of  dwelling;  about  140  meters  below  dwelling,  234  meters  back  of  levee,  265 
Dieters  from  river  bank.  Property  owned  by  Millikeu  &  Rutledge.  Elevation: 
Cap  on  pipe,  18.445;  bolt  in  tile,  14.475. 

"I^  Tile  and  pipe  on  ])rolongation  of  same  road  as  described  for  B.  M.  "\^  on 
lower  edge  nnd  in  front  of  ditch  which  runs  in  front  of  back  crossroad.  Elevation: 
Cap  on  pipe,  14.270;   bolt  in  tile,  10.308. 

Stone  line  SIS. — One  mile  below  Lake  Borgue  Canal,  St.  Bernard  Parish,  La. 

••,8  Tile  and  ])ipo  on  prolongation  of  ditch  leading  back  from  levee,  just  below 
quarters  and  old  sngarhouse  ruins,  on  Old  Repose  plantation.  Bench  mark  is  1 
meter  above  ditch,  3  meters  north  of  center  of  ditch,  9.45  meters  east  of  10-ineh  wil- 
low blazed  with  A.     Elevation  :  Cap  on  pipe,  12.246;  bolt  in  tilo,  8.292. 

*j^  Tile  and  pipe  on  Old  Repose  plantation,  sometimes  called  Merritts,  now  occu- 
nied  by  Italians,  and  i)laiited  in  vegetables.  Bench  mark  is  ou  upper  side  of  ditch 
leading  back  from  levee  to  swamp,  3  meters  above  ditch,  10  meters  back  of  center  of 
railroad  track,  in  corner  of  fence,  197  meters  back  of  base  of  levee,  239.48  meters 
back  of  river  bank.  Ditch  leads  back  just  below  (piarters  and  old  sugarhouse 
ruins;  about  650  meters  below  Lake  Borgue  Canal;  land  owned  by  Italian  named 
Dotree.     Elevation:  Cap  on  i)ipe,  14.344;  bolt  in  tile,  10.383. 

'i*  Tile  and  pipe  on  upper  line  of  Beka  or  12-mile  point  planti'tion,  ou  ridge  1 
meter  below  ditch,  31  meters  in  front  of  crossroad  leading  from  upi)er  line  down 
toward  dwelling,  123  meters  back  of  levee,  150  meters  from  river  bank.  Elevation  : 
Cap  on  pipe,  19.161;  bolt  in  tile,  15.196. 

*i-  Tile  and  pipe  on  12-mile  Point  plantation  iit  intersection  of  ditches,  1  meter 
above  sixth  ditch  below  upper  plantation  line  a:»d  1  meter  east  of  largo  ditch;  also. 
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1  meter  above  sixth  ditch  above  road  Icadiug  to  siigarhoase,  110  meters  above  large 
ditch  ruuning  east  and  west;  255  meters  below  upper  line  of  plantation.  Eleva- 
tion :  Cap  on  pipe,  16.728;  bolt  in  tile,  12.778. 

Stone  line  219.—<)ne  and  one-half  miles  below  jiarish  line,  between  St.  Bernard 
and  Plaquemines  parishes.  La. 

^''■*  Tile  and  pipe  on  Orance  Grove  plantation,  440  meters  back  of  railroad^  on 
east  side  of  road  running  back  through  plantation,  and  crossing  railroad  at  upper 
end  of  switch.  Bench  mark  is  at  northeast  corner  of  intersection  of  ditches,  about 
120  meters  back  of  corner  of  fence  separating  field  from  swamp,  12  meters  east  of 
fence.    Elevation:  Cap  on  pipe,  12.311;  bolt  in  tile,  8.366. 

--^'-'  Tile  and  pipe  on  Orange  Grove  x)lautation,  about  (KK)  meters  above  sngarhoose, 
nt  northeast  corner  of  intersection  of  ditches,  160  meters  above  crossroad  and  rail- 
way switch  and  elevated  platform  for  loading  cane  into  carsj  130  meters  back  of 
new  levee,  180  meters  from  river  bank,  267  meters  in  front  of  railroad  track.  Eleva- 
tion :  Cap  on  pipe,  14.916;  bolt  in  tile,  10.968. 

^V*^  Tile  and  pipe  on  old  Magnolia  plantation,  known  as  Upper  Magnolia,  prop- 
erty of  Charles  Lantern.  Bench  mark  is  on  ridge  leading  up  from  quarters  and  on 
lower  edge  of  the  fourth  ditch  above  quarters,  being  160  meters  above  same:  abont 
150  meters  above  point  where  old  and  new  levees  join;  50  meters  back  of  old  levee, 
60  meters  back  of  new  levee,  90  meters  from  river  bank,  40  meters  back  of  Cherokee 
hedge,  back  of  main  road.     Elevation:  ('ap  on  pipe,  17.727;  bolt  in  tile,  13.782. 

"i*-^  Cy  Magnolia.  Found  as  described  in  U.  S.  Coast  Survey  Rei)ort.  Point  was  pre- 
served, earthen  pyramid  removed  and  replaced  with  a  A  pipe  and  tile;  on  unper 
line  of  ^Ia|];iiolia  plantation  at  intersection  of  ditches,  southeast  comer;  a  willow 
brauchiug  into  lour  parts  that  grows  at  intersection  of  ditches  is  blazed  with  a  .^; 
land  of  Charles  A.  Lantern.  Embankment  between  ditches  is  reportec\  as  line 
between  Plaquemines  and  Orleans  parishes.  Elevation:  Cax>  on  pipe,  14.022;  bolt  in 
tile,  10.065. 

6tone  line  220. — One-fourth  mile  above  warehouse  at  St.  Clair  Landing,  Plaque- 
mines Parish,  La. 

•'t"  Tile  and  pipe  on  .St.  Clair  plantation,  at  intersection  of  road  running  back 
through  plantation,  and  large  ditch  with  levee  back  of  it  running  parallel  with  river 
at  northwest  corner  of  intersection,  362meters  back  of  railroad ;  land  owned  by  George 
Garr.     Klevation:  Cap  on  pipe,  15,476;  bolt  in  tile,  11,516. 

^^'^  Tile  and  pipe  on  St.  Clair  ])lantation,  1  meter  back  of  fence  back  of  road,  32 
meters  back  of  levee,  4^^  meters  in  front  of  railroad,  in  line  Avith  ]>lantation  road 
described  above;  390  meters  above  St.  Clair  sugarhouse;  land  of  George  Garr  jchained 
distance  between  ^^^  and  ^J- 792.27  meters.  Elevation:  Cap  on  pipe,  17,821;  bolt 
in  tile,  13.8()0. 

'Y-  Tile  and  pipe  on  Belle  Chasse  plantation,  on  upper  edge  of  ditch  loading  back 
from  nmin  road  back  of  levee  to  swamp;  15  meters  back  of  base  of  levee,  75  meters 
from  river  bank,  about  150  meters  below  where  levee  runs  out  around  old  crevasse; 
about  400  meters  above  St.  Clair  sugarhouse  on  opposite  bank;  about  1,800  meters 
above  Brllc  Chasse  sugarhouHe.     Elevation :  Cap  on  pipe,  15.026;  bolt  in  tile,  11.061. 

";'-  Tile  and  pipe  on  prolongation  of  ditch  passing  near  B.  M.  ^5^  and  on  back 
ridge  of  up-and-down  ditch.  Bench  mark  is  43  meters  in  front  of  large  ditch  or 
canal,  just  in  front  of  back  levee  at  edge  of  swamp.  Elevation :  Cap  on  pii>e,  13.234; 
bolt  in  tile,  9.281. 

Stone  line^Jl — One  mile  abovt*  Stella  Lan«liiig.  ( )ne  mile  below  Scarsdalo  Landing, 
PlaciU(»nnne.s  Parish,  La. 

'""[ '  Tile  and  pipe  on  upper  edge  of  i)r(»lougation  of  ditch  passing  B.  M.  ^f^;  at 
int(.'rsc5(tion  of  up-.and-down  ditch,  being  (irst  ditch  and  crossroad  back  of  back 
levee;  47  uit^ters  above  line  between  Stella  and  Scarsdah;  plantations;  297.5  meters 
back  of  levee;  594.8  meters  back  of  railroad  near  front  edge  of  swamp.  Elevation: 
Ca])  «>n  pipe,  1,^.556;  bolt  in  tile,  9.609. 

'••'  Tile  and  pipe  on  Scarsdale  plantation,  on  upper  edge  of  second  ditch  above 
Stella  ])laiitation,  at  intersection  with  ditch  running  parallel  with  river,  and  in  front 
of  seeon*!  road  back  of  Itivec;  about  172  meters  from  river  bank,  47  meters  above 
]dantation  line,  152.8  meters  in  front  of  railroad.  Elevation:  Cap  on  pipe,  15.876; 
bolt  in  tile,  11.917. 

■■':,'  Tile  and  pipe  on  ConeesHion  })lantion,  3  meters  back  of  railroad  and  6^^  rail 
lengths  above  switch  leading  to  sugarhouse.  Bench  mark  is  in  small  patch  of 
vacant  ground  between  rail  and  wagon  roads;  48  meters  back  of  levee,  77  meters 
from  river  bank,  about  250  meters  abo\e  Concession  sugarhoust,  1  meter  below  first 
telegraph  pole  above  switch;  i)roi)erty  owned  by  (ieorgeAnders<m.  Elevation:  Cap 
on  ]>ipe,  17.509;  bolt  in  tile,  13. 55:i. 


'\^  Tile  and  i»ipe  on  middle  levee,  which  runs  through  center  of  ]dantation,  acting 
as  a  protection  in  case  cither  front  or  back  levees  break.     Bench  mark  is  in  middle 
of  levee  about  midway  between  first  jind  second  roads  abov<s  the  road  leading  to 
sugarhouse.     Elevation:  (Jap  on  f>ipe,  16. 6H  ;  bolt  in  tile,  12.678. 
Stone  line  222.— At  Linwood  plantation  lauding,  Plaquemines  Parish,  La. 
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*p  Tilo  and  pipe  on  north  side  of  same  road  as  B.  M.  ^f*^  between  ditch  and  road^ 
1  meter  from  ditch  and  4  meters  from  center  of  road;  19  meters  oast  of  ditch  run- 
ning north  and  15  meters  west  of  ditch  running  south.  Elevation :  Cap  on  pipe, 
12.081;  bolt  in  tile,  8.136. 

i|i  Tile  and  pipe  on  north  side  of  Linwood  plantation  road,  owned  by  E.  L.  Loth- 
rop,  between  road  and  ditch,  1  meter  from  ditch,  4  meters  from  center  of  road,  12 
meters  back  of  center  of  railroad  track.  Elevation:  Cap  on  pipe,  14.194:  bolt  in 
in  tile,  10.237. 

2JS.  Tile  and  pipe  on  upper  line  of  Cedar  Grove  plantation,  between  road  and  ditch 
leading  back  to  swamp.  Bench  mark  is  19  meters  back  of  levee,  50  meters  from 
river  bank,  60  meters  from  Mrs.  J.  F.  Shuppert's  dwelling  house,  370  meters  in  front 
of  railroad.    Elevation:  Cap  on  pipe,  18.077;  bolt  in  tile,  14.132. 

i|i  Tile  and  pipe  between  road  and  ditch  described  above,  8  meters  back  of  large 
ditch  leading  downstream;  55  meters  below  switch  on  Augusta  plantation;  190 
meters  back  of  railroad ;  385  meters  above  @  Cedar.  Elevation :  Cap  on  pipe.  12.952 ; 
bolt  in  tile,  9.002. 

Stone  line  333 — One  half  mile  below  Government  light  at  Bertrandville  Settlement, 
Plaquemines  Parish,  La. 

ap  Tile  and  pipe  on  old  Woodland  plantation,  now  divided  up  into  small  tracts 
and  occupied  by  Italians.  Bench  mark  is  back  of  ditch  running  up  and  down  in 
front  of  timber  14  meters  above  ditch  leading  back  from  main  road,  237  meters  back 
of  railroad.    Elevation:  Cap  on  pipe,  13.855;  bolt  in  tile,  9.880. 

*^5*  @  Berthoud.  Screw  pile  in  old  Woodland  plantation,  10  meters  in  front  of  old 
levee,  8  meters  above  ditch,  232  meters  in  front  of  railroad,  101  meters  back  of  new 
levee,  150  meters  from  river  bank;  on  property  of  Charles  Resseau.  Elevation: 
Cross  on  cap  of  screw  pile,  16.295. 

ip  Tile  and  pipe  on  land  of  Widow  DeDoberd,  about  350  meters  below  Jesuit 
Church,  on  upper  edge  of  largo  ditch  leading  back  from  road  to  swamp ;  70  meters 
back  of  levee,  110  meters  back  of  river  bank,  151  meters  in  front  of  railroad,  and 
52  meters  from  Widow  DeDoberd's  house.  Elevation :  Cap  on  pipe,  15.929 ;  bolt  in 
tile,  11.986. 

'I*  Tile  and  pipe  on  upper  edge  of  same  ditch  as  B.  M.  ^P,  about  200  meters  from 
edge  of  willows;  559  meters  back  of  railroad.  Elevation:  Cap  on  pipe,  13.018;  bolt 
in  tile,  9.056. 

8t(mc  line  324.  One-fourth  mile  below  Belair  plantation  landing,  Plaquemines  Par- 
ish, La. 

'f^^  Tile  and  pipe  on  Belair  plantation,  on  north  side  of  road  running  back  from 
railroad,  about  400  meters  south  of  depot,  between  road  and  ditch,  and  3  meters 
from  cross  ditch  running  along  side  of  road,  411.6  meters  back  of  center  of  railroad 
track.     Elevation:  Cap  on  pipe,  13.989;  bolt  in  tile,  10.034. 

^}^  Tile  and  pipe  on  Alliance  plantation,  just  inside  comer  of  fence  wbich  runs 
along  road  behind  now  levee  and  turns  back  just  below  colored  church,  which 
stands  in  southwest  comer  of  negro  quarters.  Bench  mark  is  12.5  meters  from  base 
of  levee,  17  meters  from  southwest  corner  of  said  church.  Elevation:  Cap  on  pipe, 
13.491 :  bolt  in  tile,  9.533. 

^^  Tilo  and  pipe  on  Star  plantation,  between  road  and  ditcb,  both  leading  back 
from  main  road  back  of  levee ;  6  meters  back  of  main  road  ditcb,  15  meters  back 
of  levee,  90  meters  from  river  bank,  361  meters  in  front  of  railroad.  Property  owned 
by  Mr.  Molen.    Elevation:  Cap  on  pipe,  16.336;  bolt  in  tilo,  12.378. 

*5*  Tile  and  pipe  on  same  ditcb,  running  back  from  main  road  to  swamp,  upper 
edge  of  ditch,  and  just  back  of  ditch  running  upstream  and  turning  back  into 
swamp;  319  meters  back  of  railroad,  60  meters  in  front  of  swamp.  Elevation :  Cap 
on  pipe,  12.488 ;  bolt  in  tile,  8.531. 

Stone  line  325. — One-fourth  mile  below  Espy  Landing  an<l  Espy  Station,  New  Orleans 
and  Southern  Railroad,  Plaiiueniines  Parish,  La. 

-f^  Tile  and, pipe  on  lower  side  of  Monticello  plantation  road  487  meters  back  of 
center  of  railroad,  2  meters  in  front  of  north  and  south  ditch.  About  100  meters 
north  stands  a  small  frame  house.  Road  runs  back  to  pump  house.  Elevation : 
Cap  on  pipe,  11.525;  bolt  in  tilo,  7.550. 

'fA  Tile  and  pipe  on  lower  side  of  M<mticello  plantation  road,  at  its  intersection 
with  road  running  back  of  levee,  15  meters  from  levee,  208.3  meters  in  front  of  center 
of  railroad,  at  northwest  corner  of  jard  around  plantation  residence,  and  about  60 
meters  from  residence.     Elevation:  Caj)  on  pipe,  15.263;  bolt  in  tile,  11.281. 

23^  Tile  and  pipe  on  Alliance  i)lantation,  nearly  opposite  Monticello  store,  on  L. 
B.,  at  intersection  of  ditches,  one  leading  back  from  levee,  with  one  running 
northwest  and  southeast  at  edge  of  swamp.  Bench  mark  stands  on  lower  <'dge  of 
ditch  leading  back  from  levee,  and  3  meters  in  front  of  cross  ditch,  237  meters  back 
of  railroad,  253  meters  from  levee,  290  meters  frcmi  river  bank,  and  about  IKIQ  meters 
from  Alliance  sngarhouse.  Property  owned  by  T.  S.  Wilkinson.  Elevation: 
Cap  on  pipe,  12.502;  bolt  in  tile,  8.542. 
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''Y'-  Tile  and  ))ipe  on  Alliance  i)]antation.  at  edge  of  field  back  of  willow  swamp, 
ou  prolongation  of  same  ditch  as  13.  M.  ^5  •  Bench  mark  stands  on  lower  edge,  21 
meters  ])ack  of  large  ditch  that  tnms  downstream  aiid  then  back  into  swamp.  On 
pro))erty  of  T.  S.  AVilkinson.     Elevation :  Cap  on  pipe,  12.532;  bolt  in  tile,  8.560. 

Stove  line  2.20, — One-half  mile  above  St.  Sophia  post-oiBcc,  Tlaqnemines  Parish,  La. 

^f  -  Tile  and  pipe  on  lower  edge  of  ditch  running  back  about  one-half  railo  above 
the  two  frame  churches  of  St.  John  and  St.  Joseph,  at  negro  settlement  below  Pov- 
erty Point.  Bench  mark  is  237.1  meters  back  of  tenter  of  railroad.  Elevation :  Cap 
on  pipe,  11.794;  bolt  in  tile,  7.S44. 

-•  5^  Tile  and  pipe  on  inside  of  fence  back  cf  road,  back  of  levee,  on  lower  side  of 
ditch  running  back  through  rice  Jields,  14  metei^s  back  of  base  of  levee,  ou  property 
of  C.  W.  Johnson  (colored).  Bench  mark  is  304. .5  meters  in  front  of  railroad  track. 
Elevati<m:  Cap  on  i>ipe,  15.924  ;  bolt  in  tile,  11.973. 

'5*^  Tile  and  pipe  on  Myrtle  Grove  plantation,  on  upper  edge  of  first  ditch  above 
sugarhouse  leading  back  from  main  road  to  swamp,  15  meters  back  of  levee,  44 
meters  above  sugarhouse,  279  meters  in  front  of  railroad,  72  meters  from  river  bank. 
Propertv  owned  bv  T.  S.  AVilkinson.  Elevation:  Cap  on  pipe,  14.036;  bolt  in  tile, 
10.081.  ' 

"Y'-  Tile  and  pipe  on  prolongation  of  same  ditch  as  B.  M.  ^l-,  past  a  large  ditch 
leading  downstream.  Bench  mark  is  on  top  of  protection  levee,  5  meters  nack  of 
downstream  ditch,  185  meters  back  of  railroad.  Elevation:  Cai»  on  pipe,  10.581; 
bolt  in  tile,  6.638. 

Stone  line  2.!'7. — One-fourth  mile  above  Harlem  Plantation  Lauding,  Plaquemines 
Parish,  La. 

'-]'  Tile  and  pipe  on  mouud  whi«h  has  once  been  the  foundation  for  some  build- 
ing, 313.2  meters  back  of  center  of  railroad  and  3  meters  south  of  east  and  weet 
ditch,  10  meters  east  of  large  north  and  south  ditch.  Elevation:  Cap  on  pipe, 
12.182;  bolt  in  tile,  8.232. 

'^Y'  Tile  and  pipe  on  Harlem  plantation,  on  south  side  of  ditch  running  back  from 
upper  side  of  largo  grove  of  live  oaks,  about  350  meters  above  large  brick  mill  in 
ruins.  05  meters  back  of  levee,  140.8  meters  in  front  of  railroad;  30-inch  live  oak, 
270*^ ,  19  meters,  and  30-inch  live  oak,  :il8^,  22  meters,  are  blazed  with  A  ».  Eleva- 
tion: Cap  on  pipe,  13.955;  bolt  in  tile, 9.981. 

'5^  Tile  and  pipe  in  August  Fortier's  front  yanl,  on  lower  edge  of  small  ditch,  3 
meters  back  of  nuiin-road  fence,  liack  of  road,  10  meters  back  of  levee,  30  meters 
from  riv<»r  bank,  4  meters  below  iron  post  which  is  on  upper  line  of  land  of  August 
Fortier,  45  meters  from  his  house,  130  meters  above  embankment  or  protection  levee 
on  up])er  line  of  Deer  Range  plantation,  409  meters  in  front  of  railroad,  80  meters 
in  front  of  tomb.     Elevation:  Cap  on  pipe,  14.833;  bolt  in  tile,  10.889. 

'Y  Tile  and  )»ipe  at  angle  of  ]»rotection  levee  leading  back  from  river  levee  and 
where  it  turns  off  downstream.  B<'nch  mark  stands  on  top  of  embankment,  on  line 
between  Deer  Range  ]>hintati<)n  and  land  owned  by  Wade  Walker,  433  meters  back 
of  railroad.     Elevation:  Cap  on  pipe,  15.730;  bolt  in  tile,  11.775. 

Stune  line  22S, — One  mile  below  Union  Plantation  Landing,  4  miles  above  Pointe  a 
La  Hache  Landing,  Placiuemines  Parish,  La. 

2 1**  Tile  and  i>ipe  on  south  side  of  ditch  running  parallel  with  river,  9  meters  west 
of  main  dit<'h  running  back  through  ricetield  between  land  of  Dr.  Herbert  and  Jack 
O'Dolcs,  776  meters  back  of  B.  M.  -5-,  392  meters  back  of  timber,  542  meters  back 
of  railroad.     Elevati<m:  Cap  on  pipe,  10.914;  bolt  in  tile,  6.951. 

''V  Tile  and  pij»e  in  lane  at  its  intersection  with  main  road  behind  levee,  about 
ICO  meters  from  river.     Khjvation:  .Cap  on  pipe,  14.752;  bolt  in  tile,  10.783. 

"  j"*  Tile  and  )»ipe  on  np])er  line  of  Point  Celeste  plantation,  on  levee  running  back 
from  main  road  behind  levee  across  railroad,  joining  levee  leading  downstream. 
Bench  mark  is  15  meters  back  of  river  levee,  65  meters  from  river  bank,  120  meters 
in  front  of  railroad.     Elevation:  Caj)  on  pipe,  15.581;  bolt  in  tile,  11.638. 

*i**  Tile  and  ])ipe  on  prolongation  of  same  levee  as  B.  M.  -3",  62t>  metei*s  back  of 
railroad.     Elevation:  Cap  on  pijie,  12.379:  bolt  in  tile,  8.429. 

Stone  line  ?J.9.— One-fourth  mile  above  St.  Thomas  Church,  Pointe  a  La  Hache, 
Phuiuemines  Parish,  La. 

'-^f*  Tib?  and  pipe  on  south  side  of  double  ditch  running  back  on  lino  between  land 
of  John  Lafitte  and  B.  Savois.  Bench  mark  is  619  meters  back  of  center  of  railroad 
track.     Elevation:  Ca]»  on  pipe,  ll.X92;*bolt  in  tile,  7.937. 

■-:;••  Tile  and  pipe  cm  line  between  land  of  John  Lafitte  and  H.  Savois,  13  meters 
bacTv  of  levee,  1  meter  north  of  line  of  large  willows  in  corner  of  fence,  about  400 
meters  above  St.  Thomas  Church.  Elevation:  Cap  on  pipe,  13.985;  bolt  in  tile, 
10.030. 

*3"'  Tile  and  pipe  on  Woodland  plantation,  6  meters  back  of  railroad  track  on 
upper  edge  of  large  ditch  leading  back  from  ra*ilroa<l  to  <anal,  aLso  at  intersection  of 
roads,  one  leading  to  sugarhouse,  the  other  running  back  through  plantation,  abont 
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1,000  meters  below   Woodland  sugarhousc,  and  about  800  meters  above  Diamond 
plantation  and  store.    Elevation :  Cap  on  pipe,  14.279;  bolt  in  tile,  10.314. 

-p  Tile  and  pipe  on  upper  edge  of  prolongation  of  same  ditcb  as  beucb  mark  *p, 
and  at  its  intersection  with  very  large  ditcher  canal  on  Woodland  plantation,  prop- 
erty of  Bradish  Johnson.    Elevation:  Cap  on  pipe,  9.711;  bolt  in  tile,  5.736. 

Stone  line  230. — One  and  one-half  miles  above  Bohemia  Plantation  Landing,  Bohe- 
mia Point,  Louisiana. 

*?^  Tile  and  pipe  on  north  side  of  plantation  road  running  along  north  side  of  rice 
plantation  of  Martin  Bros.,  1  meter  from  north  line  of  plantation,  on  south  edge  of 
ditch  on  land  of  Cosse.  Bench  mark  is  538.8  meters  back  of  center  of  railroad.  Ele- 
vation: Cap  on  pipe,  10.624;  bolt  in  tile,  6.660. 

5|^  Tile  and  pipe  on  north  side  of  plantation  road  running  along  north  side  of 
Martin  Bros,  rice  plantation,  1  meter  from  north  line  of  said  plantation.     Road  is 
10  meters  wide  and  bounded  by  two  deep  ditches.     Bench  mark  is  22  meters  back  of 
levee.     Elevation:  Cap  on  pipe,  13.354;  bolt  in  tile,  9.389. 

*Jo  Tile  and  pipe  on  Magnolia  plantation  of  George  Warmouth,  on  upper  side  of  main 
plantation  road  leading  back  from  railroad  past  sugarhouse,  between  road  and 
dit<?b,  3  meters  from  coal  scales,  28  meters  above  warehouse,  18  meters  back  of  rail- 
road, 10  meters  below  switch  leading  back  to  sugarhouse,  65  meters  back  of  levee, 
75  meters  from  river  bank.     Eleyation:  Cap  on  pipe,  13.903;  bolt  in  tile,  9.966. 

*J^  Tile  and  pipe  on  Magnolia  plantation,  on  prolongation  of  road  leading  back 
from  railroad  and  sugarhouse  to  pump  house.  Bench  mark  is  set  within  the  turn 
of  largo  ditch  leading  into  large  ditch  leading  straight  back  to  pump  house.  Bench 
mark  standi  in  live-oak  grove  used  as  burying  ground  about  250  meters  in  front  of 
pump  house,  7  meters  east  of  3-foot  live-oak  tree  blazed  with  A.  Elevation :  Cap  on 
pipe,  12.685;  bolt  in  tile,  8.723. 

Stone  line  2'U. — One  and  one-half  miles  below  Bohemia  Plantation  Landing,  Bohemia 
Point,  Louisiana. 

^fJ-  Tile  and  pipe  on  lower  edge  of  prolongation  of  ditch  leading  backward  from 
B.  M.  *J^,  4t4  meters  back  of  lane  leading  back  from  house  of  William  Gannon. 
Elevation:  Cap  on  pipe,  11.485;  bolt  in  tile,  7.530. 

*l^  Tile  and  pipe  online  between  land  of  William  Gannon  and  George  Wilson;  in 
line  of  fence  between  ditches  leading  back  from  new  levee  to  old  levee  and  main 
road,  23  met-ers  back  of  new  levee,  119  meters  from  river  bank,  125  meters  from  old 
levee,  165  meters  west  of  George  W^ilson's  house.  Elevation:  Cap  on  pipe,  13.450; 
bolt  in  tile,  9.496. 

23^  Tile  and  pipe  on  upper  edge  of  large  ditch  leading  back  from  road  behind 
levee,  past  railroad  through  rice  field  to  bayou.  Bench  mark  stands  75  meters  back 
of  levee,  100  meters  from  river,  180  meters  in  front  of  railroad,  about  1,000  meters 
below  Socola  Canal,  115  meters  below  lower  line  of  Riceland  plantation;  on  land 
of  .John  Harris;  10  meters  below  small  frame  house  occupied  by  Joseph  Demoll. 
Elevation :  Cap  on  pipe,  13.042;  bolt  in  tile,  9.084. 

'5 1  Tile  and  pipe  on  upper  edge  of  same  ditch  running  back  past  B.  M.  ^^  283 
meters  back  of  New  Orleans,  Fort  Jackson  and  Grand  Island  Railroad.  Elevation: 
Cap  on  pipe,  11.886;  bolt  in  tile,  7.926. 

Stone  line  232. — One-half  mile  below  upper  line  of  Huling  Settlement,  Plaquemines 
Parish,  I^a. 

*5*  Tile  and  pipe  on  property  of  Mrs.  Charles  Cannon,  118  meters  above  her  house, 
1  meter  below  fence  running  back  from  road  behind  levee,  separating  a  small  field 
from  the  vegetable  garden  of  E.  J.  Cannon,  12  meters  from  the  south  corner  of  his 
house,  55  meters  back  of  levee,  70  meters  from  river  bank.  A  fig  tree  stands 4  meters 
south.     Elevation:  Cap  on  pipe,  13.228;  bolt  in  tile,  9.274. 

*!*  Tile  and  pipe  placed  1  meter  inside  the  front  fence  of  A.  Rigand's  orange  grove, 
4j  meters  from  center  of  railroad  track  and  3  meters  above  an  orange  tree  standing 
at  fence,  44  meters  from  house  of  A.  Rigand,  and  26  meters  below  upper  edge  of  grove. 
Elevation:  Cap  on  pipe,  14.080;  bolt  in  tile,  10.115. 

•  J»  Tile  and  pipe  on  southwest  edge  of  a  ditch  in  rice  field,  property  of  A.  Rigand, 
9  meters  northwest  of  main  ditch,  running  back  from  river.  About  100  meters  south 
stands  an  old  windmill ;  820  meters  bark  of  New  Orleans,  Fort  Jackson  and  Grand 
Island  Railroad.     Elevation:  Cap  on  pipe,  10.474;  bolt  in  tile,  6.532. 

Stone  line  233. — One  and  one-fourth  miles  below  Nestor  Canal,  Plaquemines  Par- 
ish, La. 

*P  Tile  and  pipe  on  old  Burton  place,  on  lower  edge  of  largo  ditch  leading  back 
from  road  at  lower  side  of  garden.  Bench  mark  stands  28  meters  north  of  2- foot 
cypiess  tree,  8  meters  east  of  10-inch  live  oak,  12  meters  northwest  of  12-inch  live 
oak,  all  blazed  with  a  A.  Land  occupied  by  A.  H.  Decker ;  owned  by  Arena  J.  Barker. 
Elevation:  Cap  on  pipe,  13.057;  bolt  in  tile,  9.107. 

233  Tile  and  pipe  on  old  Burton  place,  just  inside  fence  along  road,  behind  levee, 
and  5  meters  below  fence  leading   back.     Bench  mark  stands  28  meters  from  house 
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occupied  by  A.  H.  Decker,  10  meters  back  of  levee,  106  meters  from  river  bank. 
Land  owned  by  Arena  J.  Barker.  Elevation:  Cap  on  pipe,  14.360;  bolt  iu  tile, 
10.410. 

25a.  Tile  and  pipe  on  npper  edge  of  line  ditch  between  land  of  Edward  Lassus  and 
Emiie  l^ougon,  2  meters  from  edge  of  ditch,  45  meters  back  of  road  behind  levee,  70 
meters  from  river  bank,  400  meters  above  8t.  Patrick's  Church,  and  about  250  meters 
below  the  old  abandoned Lono  Canal;  147  meters  northeast  of  railroad ;  30  meters, 
below  house  of  Joseph  Quilo.     Elevation:  Cap  on  pipe,  13.321 ;  bolt  in  tile,  9.364. 

2^^  Tile  and  pipe  432  meters  back  of  railroad  on  npper  edge  of  ditch  leading  back 
from  levee,  past  B.  M.  ^p.     Elevation  :  Cap  on  pipe,  11.388;  bolt  in  tile,  7.430. 

Stone  line  234. — Just  below  Daisy  post-oftice  and  Wesley  church,  Plaquemines 
Parish,  La. 

^^^  Tile  and  pipe  on  land  of  Berkson  Bros.,  of  New  Orleans,  on  upper  edge  of 
ditch  leading  back  from  road,  12  meters  back  of  road  behind  levee,  directly  back 
of  where  new  levee  branches  off  from  old  levee;  17  meters  below  house  occupied  by 
William  Howard,  140  meters  below  Methodist  Church  South,  known  as  Wesley 
church,  18  meters  back  of  levee  and  105  meters  from  river  bank ;  60  meters  northwest 
of  3- foot  hackberry  tree  standing  8  meters  outside  of  levee  blazed  with  A.  Eleva- 
tion: Capon  pipe,  13.665;  bolt  in  tile,  9.690. 

^^*  Tile  and  pipe  in  oran<i:e  grove  opposite  Wesley  church,  on  left  bank,  at  inter- 
section of  ditches  ou  land  of  Bradish  Johnson,  228  meters  back  of  levee,  265  meters 
from  bank  of  river,  on  line  with  cabin  iu  grove  occupied  by  Paul  Levy,  100  meters 
below  intersection  of  old  and  new  levees.  Elevation:  Can  on  pipe,  14.370;  bolt  in 
tile,  10.417. 

2^  Tile  and  pipe  on  land  of  A.  C.  Gilmore,  known  as  Nairn  plantation,  on  line  of 
large  ditch,  being  the  second  large  one  back  of  railroad,  3  meters  back  of  small  ditch, 
being  boundary  line  between  Gregory  and  Gilmore,  110  meters  above  intersection  of 
ditches.  23*,  2^^  and  A  180  are  in  line  with  Wesley  church  spire  on  left  bank. 
Bench  mark  is  245  meters  back  of  railroad.  Elevation:  Cap  on  pipe,  12.420;  bolt  in 
tile,  8.478. 

Stone  line  335. — One-<iuarter  mile  below  Lower  Bayou  at  Grand  Prairie  Settlement 
Plaquemines  Parish,  La. 

s  l^  Tile  and  pipe  on  land  of  Meyer  Wise,  15  meters  back  of  road  behind  levee,  50 
meters  above  the  corner  of  John  J.  Kelley's  fence,  and  195  meters  above  his  house; 
20  meters  back  of  levee,  70  meters  from  river  bank,  290  meters  below  Hack  Bayou. 
Elevation  :  Cap  on  pipe,  13.245;  bolt  in  tile,  9.275. 

-  ^-'  Tile  and  pipe  on  Drosen  Augusten  Buras's  plantation ;  in  small  patch  of  ground 
lying  between  levee  and  railroad;  online  of  fence,  3  meters  oast  of  railroad,  16 
meters  west  of  levee,  60  meters  from  river  bank,  and  40  meters  south  of  Empire 
srhoolhouse;  6^  rail  lengths  below  Drosen  Buras's  house.  Elevation:  Cap  on  pipe, 
13.537 ;  bolt  in  tile,  9.582. 

^4^  Tile  and  pipe  on  D.  A.  Buras's  plantation,  in  line  of  fence  where  willow  trees 
form  the  posts;  5  meters  above  large  ditch  leading  back  from  railroad;  92  meters 
back  from  cross  ditch  and  orange  grove.  Elevation:  Cap  on  pipe,  10.782;  bolt  in 
tile,  6.817. 

Stone  line  .230. — One-half  mile  below  O.  K.  Ked  Store  Landing,  Plaquemines  Parish, 

La. 

'^Y^  Tile  and  pipe  on  plantation  of  Vincent  Lococo,  on  back  levee,  280  meters  below 
where  it  turns  at  right  angles  and  runs  to  front  levee;  11  meters  above  ditch  and 
water  gate  through  levee,  and  255  meters  above  where  levee  turns  at  right  angles 
an<l  runs  to  front  levee.     Elevation  :  Cap  on  pip<s  11.676;  bolt  in  tile,  10.711. 

-5'-'  Tile  and  pipe  on  land  owned  by  Vinoent  Lococo,  of  New  Orleans,  on  line  of 
fence  back  of  road  behind  levee,  and  fence  running  back  around  garden;  about  450 
meters  below  colored  Methodist  Kpi8coi>al  ehurcli,  10  meters  back  of  levee,  and  60 
meters  fnmi  river  bank;  15  meters  below  magnolia  tree,  the  only  one  in  vicinity; 
about  7.50  meters  below  O.  K.  Ked  Store.  Elevation:  Cap  on  pipe,  12.876;  bolt  in 
tile,  8.921. 

--^,"  Tile  and  pipe  on  land  of  Clement  Bnlot,  in  southwest  corner  of  yard,  corner 
next  to  lane,  GO  meters  back  of  levee,  80  meters  from  river  bank,  120  meters  north- 
east of  railroad,  and  about  400  meters  below  Troj)ical  Bend  store;  20  meters  from 
sonthwest  corner  of  dwelling  of  Clement  Bnlot.  which  is  a  double  frame,  one  story 
and  a  half  high.     Elevation:  Cap  on  pipe,  11.667;  bolt  in  tile,  7.708. 

Stone  line  :237. — One  mile  above  old  (Quarantine  Landing,  Plaquemines  Parish  La. 

*g^  Tile  and  i>ipe  011  land  of  August  Barry,  about  three-fourths  mile  above  old 
quarantine  station.  Bench  mark  is  in  corner  of  feneo  along  lev(?e,  and  fence  leading 
back,  which  is  the  line  betw(?en  liarry  and  .Jones  ]>roy>erty;  15  meters  southeast  of 
Barry's  houFe,  10  meters  hack  of  levi-e.  Just  below  ditch,  and  MO  meters  from  river 
bank.     Elevation:  Cap  on  ]>ii)e,  l.'5.4MG;  bolt  in  tile,  9.r)10. 

-||'  Tile  and  pipe  on  land  owned  by  Mrs.  rdns,  12  meters  back  offence  along  road 
behind  levee  and  10  meters  below  house  occupied  by  John  Pelas;  100  meters  north 
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t>f  railroad,  on  upper  edge  of  ditch  leading  back  to  railroad,  18  meters  back  of  levee 
and  44  meters  from  river  bank;  about  70  meters  below  prominent  bend  in  levee. 
Elevation:  Cap  on  pipe,  12.272;  bolt  in  tile,  8.319. 

SUme  line  SS8, — At  Neptune  Landing  and  post-office,  Plaquemines  Parish,  La. 

^}*  Tilo  and  pipe  10  meters  back  of  center  of  levee,  25  meters  from  bank  of  river, 
20  meters  above  Mrs.  S.  H.  Butler's  store  and  Neptune  post-office.  Beuch  mark  is  at 
end  of  lane  running  back  from  road  along  levee;  about  300  meters  above  large  two- 
story  house  on  opposite  side  of  river.  Elevation  :  Cap  on  pipe,  13.627;  bolt  iu  tile, 
9.675. 

^1^  Tile  and  pipe  on  back  slope  of  levee,  on  lower  side  of  road  leading. back  from 
leree,  bet  ween  land  of  Frederick  Gasket  above  and  Mrs.  Laurence  Brocher  below; 
at  an^le  in  levee,  428  meters  above  schoolhouse  and  563  meters  above  largo  two- 
story  house  (white);  45  meters  in  €ront  of  house  of  Frederick  Gasket.  Elevation: 
Cap  on  pipe,  15.030:  bolt  in  tile,  11.066. 

Stone  line  S39, — One-fourth  mile  below  Fort  St.  Philip  Landing,  Plaquemines 
Parish,  La. 

*3^  Tile  and  pipe  on  Fort  St.  Philip  Reservation,  50  meters  northwest  of  lower 
reservation  stone,  109  meters  from  edge  of  water  of  river,  72  meters 4>ack  from  i'i<r\\t 
angle  in  levee  on  top  of  same  levee,  at  angle.  Elevation :  Cap  on  pipe,  14.286. 
bolt  in  tile,  10.335. 

*J^  Tile  and  pipe  on  Fort  Jackson  Reservation,  45  meters  back  of  levee,  28  meters 
above  old  quarters  just  outside  of  levee  on  edge  of  river,  130  meters  below  prominent 
augle  of  levee  where  old  and  new  levee  join.  Just  inside  of  angle  is  an  old  pump 
house  with  engine  and  boiler.  Bench  mark  is  on  lower  side  of  graded  road,  Icadiug 
back  from  levee  to  house  occupied  by  Peter  E.  B.  Ostrom,  ordnance-sergeant  U.  S. 
Army.  House  is  25  meters  back  of  bench  mark.  Elevation:  Cap  on  pipe,  13.573; 
bolt  in  tile,  9.613. 

Stone  UneS40,-*^nG  mile  above  New  Lucas  Canal,  Plaquemines  Parish,  La. 

^i^  Tile  and  pipe  in  prairie,  80  meters  from  river  bank,  about  1,000  meters  above 
a  group  of  houses.  Tile  is  buried  about  2  feet  and  a  mound  of  earth  raised  arouml 
the  pipe.  No  object  is  near  to  refer  bench  mark  to.  Elevation  :  Can  on  pipe,  12.400; 
bolt  in  tile,  8.450. 

^^  Tile  and  pip^  in  low  ground  back  of  levee,  13.4  meters  below  wire  fence  around 
orange  grove  of  Sohoenberger.  Tile  is  20  inches  below  surface  and  mound  of  earth 
raised  around  pipe ;  ash  tree  8  inches  diameter,  30°,  10  meters,  hackberry  10  inches 
diameter,  230°,  5  meters,  both  blazed  with  A.  Elevation :  Cap  on  pipe,  13.062 ;  bolt 
in  tile,  9.131. 

Stone  UneS41. — One  and  one-half  miles  above  old  salt  works,  Plaquemines  Parish, 
La. 

*^  Tile  and  pipe  50  meters  from  river  bank  on  open  prairie,  50.5  meters,  120°, 
(maguetic)  from  a  15-inch  spreading  willo^v,  which  has  a  blazed  on  side.  liench 
mark  is  one-half  mile  below  Lucas  Canal.  Elevation  :  Cap  on  pipe,  12.360;  bolt  in 
tile,  8.390. 

'1^  Tile  and  pipe  inside  of  fence  behind  levee,  and  just  below  fence  leading  back 
from  levee  forming  inclosure  to  yard  around  house.  Bench  mark  is  in  young  orange 
prove,  land  of  Norbert  Buras,  17  meters  in  front  of  his  house,  10  meters  from  levee, 
45  meters  from  river  bank,  about  3  miles  above  Jump.  Elevation:  Cap  on  pipe, 
13.040;  bolt  in  tile,  9.075. 

Stone  line  S42 — One-half  mile  below  Baptiste  Collet's  Bayou,  Plaquemines  Pnrish, 
La. 

^-  Tile  and  pipe  85  meters  from  edge  of  water,  13  meters  below  draw  from  river, 
back  of  and  below  two  houses  which  are  110  meters  from  bench  mark:  70  meters 
below  fence  corner.  Front  house  is  occupied  by  William  Gray,  back  house  by  BaV 
num  Schofield.  Willow  8  inches  diameter  is  south  36  motors,  blazed  with  A.  Ele- 
vation: Cap  on  pipe,  12.865;  bolt  in  tile,  8.923. 

'Y'  Tile  and  pipe  100  meters  above  the  **  Jump,"  53  meters  above  and  in  front  of 
"Plaquemines Tropical  Fruit  Company's"  store;  81  meters  from  water's  (^^^^^^dj  45 
meters  below  and  back  of  Levy's  general  merchandise  store,  on  line  of  footpath 
between  the  two  stores.  Willow  18  inches  iu  diameter  is  southeast  by  east  IG  meters. 
Willow  16  inches  in  diameter  is  north  13  meters,  both  blazed  with  A.  Elevaticm: 
Cap  on  pipe,  13.916;  bolt  in  tile,  9.963. 

^tone  line  243, — Two  and  throe-fourths  miles  below  the  Jump,  l'la<[urniine8 
Parish,  La. 

'-|3  'file  jind  pipe  3|  miles  above  quarantine,  on  line  of  telograpli  jioles,  39  meters 
from  water's  edge,  13  meters  east  of  cluster  of  willows.  The  one  nearest  river  is 
blazed  with  a  A,  and  "  B.  M.  ^.^■^"  i)ut  in  blazed  part  with  lead  pencil.  Elevation: 
Cap  on  pipe,  12.890;  bolt  in  tile,  8.935. 

-J^  Tile  and  pipe  24  meters  from  water's  edge,  2  meters  east  of  willow  15  inches  in 
diameter,  blazed  with  a,  within  whieli  is  UKirked  (B.  M.  -J^).  Elevatioo:  Caj)  cm 
pipe,  13.567;  bolt  in  tile,  9.616. 
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Stone  line  i344. — Three-fourths  mile  above  Quarantine  Station,  Plaquemines  Parish, 
La. 

^1*  Tile  and  pipe  17^  telegraph  poles  above  quarantine,  21  meters  above  Rich- 
ards Marchina8*8  grave,  27  meters  from  water's  edge,  5  meters  back  of  telegraph  line. 
Elevation:  Cap  on  pipe,  12.450;  bolt  in  tile,  8.510. 

*^^  Tile  and  pipe  30  meters  from  edge  of  water,  125  meters  above  vacant  house  on 
river  edge — the  first  house  on  river  bank  above  quarantine.  Elevation:  Cap  on 
pipe,  12.481;  bolt  in  tile,  8.529. 

Stone  line  245, — At  Pilots'  Head<iuartors,  parish  of  Plaquemines,  La. 

^f^  Tile  and  pipe  20  meters  from  edge  of  water  at  Pilot  Town,  about  2  miles  above 
Head  of  Passes,  15  meters  in  front  and  10  meters  below  house  occupied  by  pilots,  10 
meters  below  walk  to  wharf,  40  meters  above  old  house  on  edge  of  river,  14  meters 
west  of  fence  corner.     Elevation:  Cap  on  pipe,  11:605,  bolt  in  tile,  7.625. 

^  J^  Tile  and  pipe  30  meters  from  edge  of  water  of  river,  in  willows  directly  oppo- 
site Pilot  Town.  Willows  are  cut  down  around  bench  mark.  A  4-pronged  willow 
stands  215*^,  distant  14  meters,  blazed  with  A.  T.  B.  M.  No.  8  stands  8  meters  off  at 
76^.    Elevation:  Cap  on  pipe,  11.132. 

Table  9. — Slope  of  the  river  hetireen  succeaaive  atone  Unto  from  DonaUlaonville  to  Head 

of  Paaaes. 


From  Htoiio  liuo  to  hIoiio  line. 


DonaldsonTille  gau^c  to  188 

188  to  189 

189  to  190 

190  to  191 

191  to  192 

192  to  193 •- 

193  to  194 

194  to  195 

195tol96 

190  to  197 

197  to  198 

198  to  199 

199  to  200 

200  to  201 

201to202 

202  to  203 

203  to  204 

204  to  205 

205to20C 

206  to  207 

207  to  208 

208  to  209 

209  to  210 

210  to  211 

211tb212 

212  to  213 

213  to  214  


Slope. 


Feet. 
—0. 270 
—0. 155 
-0. 620 
—0.093 
—0. 412 
—0.097 
—0. 245 
—0.314 
—0.280 
-0.198 
—0.189 
—0. 207 
—0.163 
—0. 045 
-0.  353 
—0.050 
—0.199 
—0. 155 
-0.329 
-0.183 
—0.  200 
—0. 170 
-0.108 
—0.185 
+0.  035 
-0.188 
—0. 207 


From  stone  line  to  stone  line. 


Slope. 


214  to  215 

21510  216 , 

216  to  217 

217  to  218 

218  to  219 

21910  220 

220  to  221 

221  to  222 

222  to  223 

223  to  224 

224  t  o  225 

225  to  220 

226  to  227 

227  to  228 

228  to  229 

229  to  230 

230  to  231 

231  \o  232 

232  to  233 

233  to  234 

234  to  2:J5 

235  to  230 

%\(S  to  237 

237  to  238 

238  to  239 

239  to  240 

2 10  to  241 


F€H. 

—0.138 

—0.135 

— 0.0« 

—0.100 

—0.148 

+0.010 

—0.112 

—0.085 

—0.043 

+0.030 

—0.098 

—0.015 

—0.050 

+0.010 

+0.055 

—0.045 

+0.050 

—0.133 

—0.155 

0.000 
—0.111 
+0.101 
+0.078 
—0.028 

0.000 
+0.070 
—0.070 
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Tadlk  10. — JMacrepanciea  between  right  and  left  hank  levels. 


llivcr  crossing  at- 


Stono  lino 


242 
241 
24U 
238 
237 
236 
235 
234 
233 
232 
231 
230 
229 
228 
227 
226 
225 
224 
223 
222 
221 
220 
219 
218 
217 
216 
215 


Die-  !  Discrcp- 
tancc.  I  ancy. 


Miles.  I     Feet. 


1 

3     I 

3     I 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


—0.31 
—0.  2:) 
M-0.07 
+  0.09 
4  0.03 
+0.13 
+0.08 
—0.09 
—0.03 
—0.15 
—0.07 
—0. 01 
—0.07 
—0.02 
+0.12 
—0.06 
-0.17 
+0.11 
—0.03 
—0.04 
—0.09 
0.00 
—0.04 
—0.06 
+0.12 
+0.07 
—0.09 


liiver  cro8«ing  at— 


Stone  line  214 

213 

212 

211 

210 

209 

208 

207 

206 

205 

204 

203 

202 

201 

200 

190 

198 

197 

196 

195 

194 

193 

192 

191 

190 

189 

Donaldson ville  gauge 


I>i8-    i 

Discrep- 

tance. 
Miles. 

ancy. 

Feet. 

1         3 

—0.01 

3 

0.05 

3 

0.20 

i          3 

0.06 

1          3 

0.17 

3 

0.07 

3 

0.04 

3 

0.10 

!          3 

0.16 

1          3 

0.12 

1      •    3 

0.00 

3 

0.10 

3 

0.08 

3 

0.14 

3 

0.16 

1          3 

0.01 

:        3 

0.16 

!          3 

0.03 

1   •       3 

0.04 

1          3 

0.04 

1          3 

0.07 

3 

0.02 

3 

0.06 

3 

0.06 

1          3 

0.14 

3 

0.07 

;        4i 

1 

0.16 

Note.— Below  New  Orleans,  or  stone  line  214,  the  discrepancies  given  are  between  the  elevations 
obtained  by  river  crossings  from  precise  B.  M's.,  and  those  obtained  by  the  lino  of  ordinary  levels  on 
the  opposite  bank  from  precise  B.  M's.  Above  New  Orleans  the  discrepaiicios  given  are  between  the 
two  lines  of  ordinary  levels  on  opposite  banks,  the  line  being  adjusted  at  each  crossing. 

Table  11. — Discrepancies  heiiceen precise  and  ordinoA'tj  levels. 


Bctwe^m  P.  B.  M's. 


1  A  and  »|3. 
"  T.  1 

28and2S". 


«ja  and  T.  B.  M.  28 
T.  B.  M. 


^3  and_9i 


B.  M.28aud8  A 


T.  B.M.28aud8 

T.  B.  M.  28  and  T.  B.  M.  31 

8  A  and  »r  A 

8Aand«i" 

aj^andT.  B.  M.58 

^^andO  A 

aje  and  9 

T.  B.M.5SandlO 

lOand^gR  A 

10  and  ^H" 

lOandB.M.  A 

10  and  T.  B.  M.  61 

10  and  exper.  B.  M 

11  and^j- 

llandl3A 

UandT.B.  M.65 

13  A  and  ajs  A 

13  Aamna" 

13  A  and  T.  B. 
2g«A  and  14... 
^g«  A  and  14  A 


M.68 


14  A  and  15  .... 
15and«a' A.-.. 

15and2|i. 

J«|?  Aand  16  A. 
16  A  and  af*  A  . 

16  Aands|9.... 
*i«  A  and  17  A  . 
»}«  A  and  17. 

17  A  and  »\ 
17  A  and  'i 
ISand'l"  A. 
ag^A  and  18 

ENa  04- 


Dis- 

Discrep- 

tance. 

ancy. 

Milen.  ' 

Feet. 

13 

—0.31 

5 

—0.25 

5 

+0.07 

H 

-0.10 

2 

+0.06 

2 

+0.07 

2 

+0.07 

U 

+0.  02 

H 

+0.01 

n 

0.00 

n 

-0.01 

H 

0.01 

.  u 

+0.02 

i 

—0.01 

ft 

—0  02 

k 

—0.02 

k 

—0.02 

i 

—0.02 

v« 

0.00 

H 

—0.06 

li 

—0.06 

li 

+0.01 

u 

+  0.03 

U 

+0.04 

1 

0.09 

1 

-0.10 

1 

+0.  02 

1 

—0.02 

I 

—0.02 

l-i 

—0.07 

U 

+0.03 

H 

+0.  03 

1 

-  0.  05 

1. 

-0.07 

U 

0.09 

i& 

—0.09 

1 

0.04 

ij 

+  0.06 

Leveletl  by — 


"NV.  H.  Koner. 

Do. 

Do. 

Do. 
W.  H.  Kopcr  and  W.  S.  "VTil- 
liams. 

Do. 

Do. 
W.  S.  Williams. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
W.  n.  Roi>er. 

Do. 

Do. 

Do. 

Do. 
W.  S.  Williams 

Do. 

Do. 
W.  H.  Ropr^r. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Tablf,  11.— />l»(Tef>aiicfc»  Mieten  preeite  and  ordlKury  lereU — Continued. 

BetB-^i.  P.  B.  MV.  :  ,^i»^     "^f"'"'"  I  '■-'■'I<'J  by- 


y  A  and  ©  wbtto 

l^vliileHnaiOA 

ill  A  Diiii  xn  A 

«}'AnnilMA 

if"Ann<i2IA 

:ji  Aandll 

21 A  iitiilffi)T!|iloii    

(t'^nnion  ndtaM-BS... 

•i'An^T.  B.B.9T 

3rn.M.B7iu>dWA 

T.II.U.>TaDdl2 

SSAudiJoA 

;3AaiHl>]t 

^i-ABiul&A 

9J>A*iidS3 

dAmiii)2i 

S4>nd>l>A 

34uHli|* 

spAandSSA 

i|'A»ndaj 

a*Aiii.ii=i»A 

^i.amt'i'A'.'.'.'.'.'.'.'.'.'.'.' 

■.■<A»nrtiJ' 

ZflAindT.U.U.IU 

'j' AandSTA 

'J'A«nrt27 

STAandig-A 

27A«i.d«l' 

>|*AindT.n,U.]I2 

T,  B  M.  1!2  aud  aa  A 

T.ll.M.I22nlid2S 

MAnud'i'A 

atAanrt'r 

»}"Aanil«  A 

'j'Anndia 

ziAaiid't' A 

MAaml'I' 

'J'AandT.  RM.  131 

>|«Aand;HIA 

"i'AaiirlM 

T^.aM.iJiwid'r 

■ruidsiA  

si  \  and  T.  It.  M.  138 

T.II.H.inOnudi:>A 

T.ILM.lSOand'l' 

T.  a  M.  138  and  T,  11.  M.  131 

T.  U.  M.  137  aiHl  »•.!  A 

»2Aand"!<A 

■S'AandSsA 

»iiAand'3<A 

-;-Aand34A 

'l-AandiHA'.!!!;".:!!!; 

SSAaiid'i"  A 

yAimdT.ll.  M.lSl.... 

T.  It.  M.  I.M  and  :in  A 

T.It.M. 1.11  nod  ae 

mAind'r.Il.  IClU 

T.  ll.M.lE<iitld=J' 

3'«iid;i7A.... 
^■'n'l;-^;; 


It     zV. 


O.OO  . 

0,  M     K.  K 


M.l!.     ' 

Cilj-  -tin 


ami  J.  8. 
nnd  W.  H. 
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Tabl£  11. — D%8cr^aj%cie8  between  predae  and  ordinary  levels — Continned. 


Between  P.  B.  M's. 


V  and  VI 

Viand  Vn.... 

VII  and  X 

XandXII 

XllandXUI.. 

XIII  and  XIV, 

XIV  and  XV... 

XV  and  XVI  .. 

XVI  and  XVII 


Discrep- 
ancy. 

Feet. 
—0.01 

—0.12 
—0.11 
—0.12 
—0.06 
—0.04 
+0.15 
—0.14 
fO.  13 


Leveled  by- 


W.  S.  WiUiairs  and  AV 
Roper.  . 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
■  Do. 
Do. 


U. 


Note.— From  Head  of  Paaaes  (P.  B.M.  1)  to  New  Orleans  (P.B.  M.43)  the  discrepancicA  are  between 
precise  levels  and  the^single  line  of  ordinary  levels  on  the  same  bank ;  above  Now  Orleans,  or  from  I*. 
B.  M.  43  to  B.  M.  XVII,  the  discrepancies  are  between  precise  levels  and  the  two  lines  of  ordinary 
levels  combined. 

Table  12. — Elevations  of  kigh-wattr  marks  between  Head  of  Passes  and  Donaldsonvillc,  La. 


Locality. 


Kind  of  mark. 


Barms,  La.,  Pelican  store 

I  mile  above  Buras,  La 

About  2  miles  above  'j^  Q  185  F. 
^  mUe  above  ^g^,  foreman's  house 

on  Bradish  Johnson's  orange 

farm. 

Do 


Top  baseboard  of  counter. . 

Mark  on  door  of  house 

Floor  of  PatWilliams's  house 
Top  third  step  of  house 


Top  of  levee 


Do I  Spike  in  pecan  tree 

Do 


Ma«niolia  plantation,  B.  M.  <gA. . . 

Pointe  La  Hache,  P.  B.  M.  24 

Noemi  store,  about  1  mile  below 

About  I  mile  above  'i*  Q  2  D 

About  li  miles  above  >p  B  20  D. 
About  i  mile  below  s|i  q  444  C. 
Oak  Point  |  mile  above  >g2 


About  1^  miles  above  ^*^  A  272. . 
Concession  store  |  mile  below  2§^. 


8  ft.  6  in.  mark  on  gauge 

Mark  on  court-house  steps. 
Spike  in  tree 


do 


Mud  stain  on  fascine 

do 

Spike  in  pecan  tree . . 


Spike  in  live-oak  tree 

Xotch  in  windmill  tower. 


Mud  stain  on  fascine 

do 

Mark  on  wall  of  fort 

do 

Notch  cut  in  "willow on  bat- 
ture. 


Do 

P.  B.M. 32, left  bank 

Fort  St.  Leon,  1|  miles  above  >3^ 

Do 

House  at  Fort  St.  Leon  planta- 

tioB  Q  426  A. 

Upper  line  Fort  St.  Leon  planta-     Top  of  stake  in  old  h^vce. . 
tK>n[D430A. 

2  miles  above  »i^ Boat  spike  in  fascino 

Do ■  Mud  stain  on  faHcine . 

2  miles  above  a^z  H  102  D ' do 

B.M.  *\^ !  Sniko  in  fascine 

Do !  Mud  stain  on  fascine. 

1  mile  above  2»»  Q  458  A Spike  in  fascine 

1|  miles  above  ^l^^ do 

Siiuthem  Pacific  Transfer  L.  B.  '  Mark  on  gauge 

New  OrleanH. 

Southern  Pacific  Transfer  R.  B.    do 

New  Orleans. 

Do do 

Do do 

Canal-street  gauge,  New  Orleans.    Gauge  reading 

Do do 


Year. 


Do. 
Do. 
Do. 


•do 
do 
do 


1893 
1883 
1893 
1893 


1893 

1890  I 

1893  j 
1893  ! 
1893  > 
1893 

1893 
1893 
1893 
1893 

1893 
1893 


1893 
1893 
1892 
1893 

1892 

1892 

1893 
1893 
1893 
1893 
1893 
1893 
1893 
1890 

1890 

1892 

1893 

1862 

1871^ 

1874< 

18H4 

1890 

1892 


Ele- 
vation, 
Mem- 
phis 
datum. 


Feet.   \ 
14. 17 
14. 14  I 
13.57  I 
13.11 


16.  53 

14.72 

15.02 
16.58 
15.58? 
18.37 

18.85 
18.84 
18.95 
18.94 

17.91? 
20.17 


19.21 
19.14 
20.86 
20.61 
20.56 

20.43 


Bemarks. 


Tidal  wave,  Oct.  1. 
Do. 
Do. 
High   water    back    of 

levee     after    stomi, 

Oct.  1. 
Tidal  wave  from  river, 

Oct.  1. 
Established  by  fissist- 

ant  State  engineer. 


Do. 


21. 
21. 
21. 
22. 
21. 
22. 
22. 
22. 


21 
01 
53 
24 
94 
57 
67 
55  ! 


Considered  Acrv  relia- 
ble. 

Back  of  levee. 

"Wind  blowing  up- 
stream when  notch 
was  cut. 


Information  from  Ar- 
thur Brulanl.  owner 
of  Fort  St.  Leon 
plantation. 


Leveeengineer's  mark. 

Do. 
Do. 


I 


22.55 


23. 
23. 
21. 


04 
28 
61 


21.81 

21.52 
22.  58 
22. 81 
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Taulk  12. — Khruiion  of  h'ujh-wnivi'  marks  heiH'ccu  Ihad  of  Passes  and  DoitaldsoHrille, 

La. — Continued. 


L«K.'!llitV 


Kiuil  of  innrk. 


Year. 


South  iSidf  i>lujitati()!).  IJ  inilcrt  |  Gauf;«  on  wai'<'li()u.s»' 

above  "l^.  | 

Do I do 

Do ! do 

Do ' do 

Avondale    itlautation,    Ij   miles     Top  of  Htuuip,  front  of  ros- 
abovp  *1".  idouco. 

Do Mud  Htain  on  fascini' 

Oakland  i>lan1ation,  1  niilcabovi'      Cleat  nailed  on  oak  trot' 


1X00 

1831 
1802 
1K9:t 
]803 

1893 
1893 


Kle- 

vatioD, 

Mem- 

phis 

datum. 


Feet. 
23.  81 

23.  51 

24.  51 
24.71 
26.  07 


25.70 


]!oniarks. 


a  • 
TV'(HMlland    plantation.     1     niihi     Xotrh  in  conHT  of  r«M)p<'r 

Ix'low  ^'i^.  shop. 

Do do 

I  milo  below  *!{'' (fauijo  on  pump  house ' 

Do Mud  stain  on  )mmp  housi*..' 

h  mile  below  ^T Gaujio  on  live-oak  tree ' 

Do ." do 

Do do 

Do do 

College  Point,  near  gauge  buUe-  ;  Mud  stain  on  fascine ; 

tin. 
College  Point,  about  200  nu'ters      Ciaugt>  on  bouseon  battu:v. . 
below  >!'. 

Do do 

About  300  mcterrt  above  ^^^ Mud  stain  on  pump  house. . 

About  COO  meters  al>ove  U'*- ■  Gauge  on  thorn  tree 

Do ." do : 

Do Spike  in  thorn  tree 

Bumsido  jiost-otttee,  ]  mile  l»c-     Spike  in  live  oak 

low  Ag".  ! 

li.  M.  ^5'' Mud  stAin  on  warehouse 

DonaldHonvillc.  La Iron  eolnmn  of  drug  store . . 

Do. do j 

Do '  Gauge  reading 


20.  49  j  Date  not  certain. 


1892 

29.90 

1893 

30.46 

1893 

32.  66 

1893 

32.  36 

1890 

30.65  1 

1891 

30.07  I 

1892 

31.52  1 

1893 

32.38  1 

1893 

33.60  , 

1892       33. 86 


1893 

34.28 

1893 

34.29 

1892 

34.37 

1893 

35.15 

1892 

34.79 

1893 

36.41 

1893 

.36.  59 

1874 

36.  28 

188-1 

36.  59 

1893 

37.  22 

Gauge  kept  by  F.  J. 
'    Waguespack. 


(Gauge    kept   hy    Mr. 
(     Daman. 


iiAl'tJi:   INSPKCTION. 


Advantage  was  taken  of  the  transfer  of  llie  Hteauier  Vairol  and  outfit  to  the  lower 
river  work,  to  test  and  pnt  in  thorough  reyiair  the  17  ganges  and  bnlletins  pertaining 
to  the  Mississippi  River  Commission. 

The  party,  with  Assistant  Engineer  J.  A.  Ockerson  in  charge,  left  St.  Louis  on  Sat- 
urday, October  7,  8top]>ing  at  tTio  U.  S.  Engineer  Depot  en  route  to  store  some  con- 
demned and  unserviceable  property. 

At  each  gauge  station  the  gauge  was  tested  and  repaired,  the  gauge  bulletins  put 
in  order,  and  the  notes  of  the  observer  were  examined. 

Dnplieato  lines  of  levels  were  run  from  tlio  nearest  reliable  bench  marks,  the  dis- 
crepancies were  noted,  and  the  gauges  reestablislied  at  the  proper  elevation  if  found 
to  bo  in  error. 

The  locations  of  the  gauges  are  the  same  as  given  in  the  report  of  1893,  and  the 
bench  marks,  with  few  exceptions  (which  will  bo  i  oted),  are  also  the  same. 

A  high-water  inspection  was  also  made  on  the  return  trip  of  the  i*a/ro/ from  April 
V2  to  May  11.  This  in8]>ection  was  made  by  Mr.  W.  S.  Williams,  and  the  discrepan- 
cies, if  any.  found  at  each  gauge  are  noted  below. 

The  results  are  as  follows: 

(irai/'s  Po'nii,  Misstturi,  October  Jff. — Permanent  gauge  lixed  to  the  natural  rock. 
This  gauge  does  not  reaclidown  to  the  low-water  mark  and  should  be  extended  down 
to  z(?ro  wlien  sragc  of  river  will  ])ermit. 

Th<^  bull(;tin  was  tbund  to  bo  in  good  order  and  records  fair. 

B.  M.  74  is  between  the  two  sections  of  the  gauge,  21  feet  downstream  from  the 
upstream  section  of  the  gauge  and  10!)  feet  upstream  from  the  downstream  section  of 
the  gauge.     It  reads  ir).lG  feet  on  gauge. 

(iray's  house,  referred  to  in  previous  descriptions  of  location,  was  destroyed  by  fire 
on  June  26,  18iK^,  and  gauge  book  was  lost  in  the  lire. 

Ik'lmont,  Mo. — A  new  gauge  was  nailed  over  the  old  one,  as  the  iigurcs  were  rather 
dim.  It  is  in  two  sectitms,  viz.  0  feet  to  IM  XvfiX  at  southeast  corner  and  18  feet  to48 
feet  at  southwest  corner  of  elevator. 

The  greatest  discrei>ancy  found  in  the  gaugr  was  0.03  feet. 
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Balletia  was  in  good  order  and  records  fair.  It  was  inspected  again  May  8,  1894, 
and  found  correct. 

Considerable  doubt  existed  as  to  the  elevation  of  the  zero  of  this  gang©  above  the 
Cairo  datum  plane,  although  it  is  known  that  the  gauge  itself  has  not  been  changed 
for  several  years,  if  at  all.  There  may  have  been  an  error  in  the  first  determination 
of  the  elevation  of  the  gauge  zero  when  the  gauge  was  transferred  from  Columbus 
to  Belmont.  The  records  are  not  as  explicit  as  they  should  be,  and  do  not  show  defi- 
nitely how  this  was  done. 

On  April  1,  1893,  a  dui)licate  lino  of  precise  levels  was  run  from  P.  B.  M.  8  iu 
Columbus,  Ky.,  to  the  gauge  and  the  gauge  bench  marks  at  Belmont.  There  was 
no  evidence  of  any  disturbance  of  P.  B.  M.  8.  The  zero  of  the  gauge  was  found  to 
be  287.394  feet  above  Cairo  datum. 

On  October  10  a  duplicate  line  of  ordinary  levels  was  run  from  P.  B.  M.  8  to 
the  gauge  and  gauge  bench  marks,  and  zero  of  gauge  from  these  levels  was  287.488 
feet,  differing  fiom  the  precise-level  value  less  than  a  tentli  of  a  foot. 

On  May  7,  1894,  a  duplicate  line  of  precise  levels  was  run  from  P.  B.  M.  10  to  P.  B. 
M.  8.  P.  B.  M.  10  is  on  the  bluffs  below  Columbus,  in  firm  ground,  where  no  disturb- 
ance is  likely  to  occur. 

Using  the  value  for  this  P.  B.  M.  given  in  Annual  Report,  1881,  p.  52,  viz,  472.210 
feet,  and  the  elevation  by  this  line  of  levels  gives  P.  B.  M.  8  327.216  feet  or  0.589  foot 
lower  than  the  value  given  for  it  when  set. 

Taking  the  difference  of  level  between  P.  B.  M.  8  and  the  gauge  at  Belmont,  as 
determined  in  April,  1893,  and  combining  with  the  line  from  P.  B.  Sl.  10  to  P.  B.  M.  8, 
and  wo  have  elevation  of  zero  of  Belmont  gauge  above  Cairo  datum  =  286.805  feet. 

The  elevation  of  zero  of  gauge  from  B.  M.  3/3,  determined  several  times  since  1886, 
is  286.890  feet. 

This  close  agreement,  further  verified  by  a  bench  between  P.  B.  Ms.  8  and  10,  seems 
to  show  that  P.  B.  M.  8  has  been  disturbed  since  it  was  first  set. 

The  elevation  of  the  zero  of  the  gauge  may  therefore  be  safely  taken  as  the  mean 
of  the  determinations  from  P.  B.  M.  10  and  B.  M.  3/3,  or  286.85  feet. 

Morrison  J  Mo.,  Octobei'  It. — This  gauge  is  iu  seven  sections.  The  high- water  sec- 
tion, rcadiug  from  34  to  42.9,  is  firmly  spiked  to  a  large  sycamore  tree.  The  other 
sections  are  vertical  posts  set  at  intervals  down  a  gently  sloping  bank  where  they 
are  exposed  to  the  floating  drift,  and  consequently  should  be  classed  as  temporary. 
The  errors  in  the  different  sections  ranged  from  0,  at  the  permanent  section,  to  0.8 
feet  on  the  fifth  section.  These  corrections  were  duly  applied  to  the  records,  and 
hydrograph  platted  accordingly. 

The  position  of  the  gauge  when  first  established  was  a  good  one,  but  later  a  bar 
formed  iu  the  bend,  wnich  left  the  gauge  in  a  pocket  at  the  lower  stages,  and  a  new 
gauge  was  established  to  take  its  place  at  mouth  of  St.  John's  Bayou,  about  a  mile 
and  a  half  below  Morrison. 

Morrison  gauge  was  therefore  abandoned  and  bulletin  dismantled  on  October  11, 
1894. 

Sew  Madrid,  Mo.,  October  11. — This  gauge  was  established  in  November,  1892,  to 
take  the  place  of  Morrison  gauge.  The  greatest  discrepancy  found  was  0.1  feet.  All 
of  the  sections  of  the  gauge  were  found  to  be  in  good  condition. 

The  iron  bulletin  was  in  good  order  and  the  records  well  kept. 

The  gauge  above  15-foot  mark  was  examined  May  2, 1894,  and  found  correct  within 
a  tenth  of  a  foot. 

Cottonwood  Point,  Mo.,  October  12. — With  the  exception  of  the  high-water  section, 
which  is  spiked  to  a  large  cottonwood  tree,  all  of  the  sections  are  vertical  posts  set 
at  intervals  down  a  sloping  bank.  Some  of  these  sections  had  been  disturbed  by 
drift.  They  were  straightened  up  and  reset.  The  greatest  discrepancy  found  was 
0.1  foot. 

Tlie  iron  bulletin  w.as  in  good  order  and  the  records  exceptionally  well  kept. 

An  examin.ition  of  the  sections  above  the  16- foot  mark  was  made  May  2,  ?.894. 

The  observer  was  reading  on  a  temporary  section  placed  near  his  house,  some  3,000 
feet  above  the  site  of  the  gauge  proper.  The  readings  on  the  gauge  near  the  observ- 
ers house  are  0.1  foot  too  high.    This  temporary  gauge  was  used  from  April  29. 

Fulton,  Tenn.,  October  13. — This  is  a  very  difficult  gauge  to  maintain,  owing  to  the 
ice  and  drift  which  sweeps  close  along  the  shore.  All  but  one  section  was  destroyed 
and  afterwards  replaced  by  the  gauge  observer.  The  error  in  these  sections  was 
found  to  be  0.1  foot.  The  gauge  sections  were  reset  as  firmly  as  practicable.  The 
bulletin  is  in  good  order  and  the  records  well  kept. 

This  gauge  above  the  16- foot  mark  was  examined  on  May  2,  1891.  Section  reading 
18  to  24  feet  was  found  0.085  foot  too  high  and  Avas  reset  at  proper  elevation. 

Section  reading  12  to  19  feet  was  found  to  be  0.072  foot  too  low,  but  could  not  b«^ 
reset  on  account  of  the  water. 

Wittshurg,  Ark.,  St.  Francis  Bircr,  October  14. — From  15  up  to  50  feet  the  gauge  is 
in  one  section  spiked  to  a  largo  pecan  tree  and  is  practically  permanent.  The  section 
from  15  down  to  4  feet  is  also  spiked  to  a  tree. 
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Tills  section  was  found  to  bo  0.47  foot  too  low.  Below  4  feet  the  stage  is  read  on 
a  temporary  stake.     This  stake  was  found  to  be  0.54  foot  too  low. 

This  gauge  was  discontinued  October  14,  owing  to  the  difficulty  of  getting  a  good 
observer  and  also  because  it  is  difficult  of  access.  It  is  replaced  by  a  gauge  at  the 
bridge  of  the  St.  Louis^  Iron  Mountain  and  Southern  Railway,  some  14  miles  by 
river  above  Wittsburg. 

St,Loui8y  Iron  Mountain  and  Southern  Railway  hridgey  St.  Francis  Itiver,  October  14, — 
This  gauge  is  on  the  railroad  bridge  across  the  St.  Francis  River.     From  6  to  46  feet 


pier,  47.11  feet;  base  of  rail,  5.3  feet.     Each  and  all  of  these  marks  answer  as  bench 
marks  for  this  gauge. 

Below  the  6-foot  mark  tbe  stage  is  road  from  a  temporary  stake  established  by  the 
observer.     This  stake  was  found  to  be  0.64  foot  too  low. 

The  absence  of  the  observer  at  time  of  ins}>ection  prevented  an  examination  of 

the  records.    The  stage  reported  by  observer  on  dat-e  of  inspection  was  1.36  feet 

.lower  than  that  rea<l  by  inspector.     Later  investigation  disclosed  the  fact  that  the 

"observer  had  mure  than  one  temporary  gauge,  but  no  definite  information  conld  be 

obtained  by  means  of  which  the  reported  stages  below  6  feet  could  be  corrected. 

There  is  nobuUetin  at  this  point. 

Alhoon  Landing^  Alias, ^  October  16. — All  but  two  sections  of  this  gauge  were  demol- 
ished by  drift  and  ice.  The  observer  attempted  to  replace  the  sections  with  tempo- 
rary stakes  2is  the  water  receded  below  the  ^0-foot  mark.  At  zero  his  readings  were 
found  to  be  1.52  feet  too  large,  and  at  15  leet  1.82  feet  too  large. 

The  disturbed  sections  were  replaced  at  the  proper  elevation.  The  bulletin  wa» 
moved  to  a  position  near  the  gauge. 

This  gauge  is  quite  a  distance  from  the  nearest  inhabitant,  and  it  is  probable  that 
it  is  frequently  neglected,  as  shown  by  the  discrepancies  usually  found  in  the  tem- 
porary gauges. 

'jhe  sections  above  the  10-foot  mark  were  examined  on  April  30,  1894.  Section  19 
to  24  feet,  on  which  observer  had  been  reading  since  February  28,  was  found  to  be 
0.10  too  high. 

Section  24  to  30.5  feet  was  leaning  and  has  been  raise<l  by  the  drift.  At  the  22^ 
foot  mark  it  is  0.43  foot  too  high,  and  at  the  29-foot  mark  0.26  foot  too  high.  The 
stage  was  read  on  this  section  while  in  this  condition.  This  section  was  reset  at 
proper  elevation  and  a  new  section  set  from  16  to  26  feet.  Section  2^.5  to  37.5  wa» 
0.10  foot  too  high  and  was  reset. 

Clarendon,  Ark.,  White  River,  October  17. — The  repairs  of  the  railway  bridge  necessi- 
tated the  removal  of  the  gauge  a  few  days  prior  to  the  inspection.  It  was  reset  at 
same  elevation  on  a  ]>ilo  a  few  feet  distant. 

A  duplicate  line  of  levels  was  run  from  B.  M.  1  (Benyaurd,  1879)  and  the  temi>orary 
gauge  was  found  to  bo  0.07  foot  too  low. 

In  order  to  ouable  the  observer  to  replace  the  gauge  when  bridge  repairs  are  com- 
pleted, the  18-foot  mark  was  cut  in  the  upper  iron  cylindrical  pier  in  southeast  side 
of  same  thur.,  "  18. 

Two  bench  marks  were  established  in  trees  near  gauge. 

B.  M.  No.  1,  1893,  is  one  spike  driven  vertically  into  root  of  leaning  birch  tree 
standing  at  <Mlge  of  loft  bank  about  75  meters  north  of  Cotton  Belt  Railway  bridge. 
The  tree  is  blazed  and  marked  1  with  tacks.    This  bench  reads  30.661  feet  on  gauge. 

B.  M.  No.  2,  1893,  is  two  spikes  driven  vertically  into  the  land  side  of  a  36-inch 
leaning  willow  tioo  ntanding  on  a  sloping  bank  about  62  meters  above  east  end  of 
Cotton  Belt  Railway  bridge ;  the  tree  is  blazed  and  marked  2  with  tacks.  This  bench 
mark  reatls  21.126  feet  on  gauge. 

The  Itullctin  is  placed  on  the  end  of  a  building  quite  a  distance  above  the  bridge 
where  the  gauge  is  located.  It  should  be  moved  down  to  the  bridge  when  the  repairs 
on  that  structure  are  completed. 

Sunftoner  Landing,  Miss.,  October  10. — Several  sections  of  this  gauge  were  carrieil 
away  l»y  drift.  In  order  to  make  it  more  secure  a  sloping  section  extending  from  13  to 
33  feet  was  put  in  on  the  north  bank  of  i\\Q  bayou.  The  other  sections  were  aleo 
replaced  at  the  proper  elevation.  The  temporary  section  in  use  by  observer  was 
found  to  rea<l0.27  foot  too  large.  This  correction  is  distributed  from  15  feet  down  to 
the  lowest  reading  of  the  season,  on  the  supposition  that  the  error  accumulated 
gradually  in  transferring  from  one  temj)orary  stake  to  another. 

A  duplicate  line  of  lev<'ls  was  run  from  B.  Ms.  V  and  V  to  the  gauge. 

A  mean  of  these  determinations  gives  the  elevation  of  the  gauge  zero  146.96  feet 
above  the  Cairo  datum. 

A  satisfaitory  determination  from  the  prccise-lovel  bench  marks  would  require 
about  10  miles  of  leveling. 

The  bulletin  is  in  good  order  and  the  records  fair. 

This  gauge  above  the  30- foot  mark  was  inspected  April  23  and  fonnd  correct 
within  a  tenth  of  a  foot. 
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An  effort  was  made  to  connect  this  gaugo  with  P.  B.  M.  G2  near  Lake  Charles 
Landing,  hat  the  stone  had  either  been  removed  or  buried  to  such  a  depth  in  rebuild- 
ing the  levee  that  it  could  not  be  found.  A  lino  of  precise  levels  was  then  ruu  from 
B.  M.  3,a  near  P.  B.  M.  62  and  connecting  with  the  mile  stones  on  the  levco  up  to 
B.  M.  ^,  A  large  discrepancy  (about  2  feet)  was  found,  and  it  wlis  concluded  that  ',* 
had  been  raised  when  the  levee  was  rebuilt.  The  value  of  the  elevation  of  the  gauge 
zero  at  Sunflower  therefore  still  depends  on  B.  Ms.  V^i^^^  Vt  ^^  shown  above. 

Arkansas  Citiff  Ark.,  October  20. — The  different  sections  of  this  gauge  are  scattered 
over  a  front  of  about  naif  a  mile.  Three  new  scctious  reading  from  22  to  51  feet  were 
put  in  just  below  the  site  of  the  elevator,  which  was  destroyed  by  tire,  and  Avith  it 
some  of  the  sections  of  the  old  gauge.  The  sections  below  22  feet  are  ou  the  rail- 
way incline. 

All  of  the  sections  of  the  old  gauge  were  found  to  be  correct. 

A  new  iron  bulletin  was  erected  on  the  foundation  of  an  old  water  tank  standing 
just  above  the  railroa<l  depot  and  on  river  side  of  railroad  at  foot  of  Fifth  street. 

The  records  are  carefully  kept,  and  the  results  at  this  station  are  always  satis- 
factory. 

The  sections  above  33-foot  mark  were  examined  April  20  and  found  to  be  correct. 

Greemrille,  Miss.^  October  ^1. — No  changes  of  any  importance  have  occurred  at  this 
gauge  since  last  inspection.  The  low-water  section  was  found  to  read  small  O.U 
foot.    The  others  were  practically  correct. 

The  descriptions  of  P.  B.  M.  1,  C.  &  G.  S.,  should  be  chanced  so  as  to  agree  with 
existing  conditions  as  follows :  The  building  on  which  bench  mark  is  located  is  now 
called  '^  City  Prison. '^  It  stands  on  the  south  side  of  Main  street  about  middle  of 
block  east  of  Locust  street.  The  bench  mark  is  475  millimeters  cast  of  northwest 
comer  of  building;  267  millimeters  south  from  north  face  of  building  ou  corrugated 
iron  door  sill.  The  point  was  marked  thus  Ai  cut  in  the  iron  sill  by  Assistant  En- 
gineer J.  A.  Ockerson  on  October  21,  1893.    It  reads  43.21  feet  ou  gauge. 

A  pii>e  and  tile  bench  mark  was  set  on  opposite  of- Main  street  from  P.  B.  M.  1,  and 
is  described  as  follows : 

B.  M.  0, 189Si,  is  tile  and  pipe  set  October  21, 1893,  in  southwest  corner  of  Iho  block 
known  as  the  ^^Blanton  Burial  Ground.''  It  is  near  the  intersection  of  Main  and 
Loi-nst  streets.  It  is  693  millimeters  north  of  Main  street  fence  and  621  millimeters 
east  of  Locnst  street  fence.  The  bench  mark  is  copper  bolt  in  upper  face  of  4  by  18 
by  18  inch  tile,  buried  about  3  feet  below  the  surface  of  ground.    The  upper  surface  of 

U.S. 
tile  is  marked  "  Mississippi  River  Commission    A* '^    This  bench  mark  reads  37.13 

B.M. 
feet  on  gauge.    The  tile  is  surmounted  by  an  iron  pipe  4  feet  long  and  3  inches  in 
diameter,  placed  over  the  copper  bolt:  the  cap  on  this  pipe  is  marked  '^  Missi8sip]>i 

u.  s. 

River  Commission  b.  H  m."    The  top  of  the  cap  reads  41.09  feet  on  gauge. 

1893. 


28-foot 

replaced  by  a  new  section.     It  was  found  to  be  0.0U5  foot  too  low. 

The  other  sections  were  left  intact. 

Brmnswiek  Landing^  Miss.,  October  22. — Information  was  received  from  the  levee 
engineers  at  Greenville  that  B.  M.  -,-  was  in  the  line  of  a  projected  levee.  A  stop 
was  therefore  made  at  this  point  and  the  bench  was  reset  at  same  elevation  and  59 
meters  farther  back  from  river. 

Lake  Proridenee,  October  21. — A  stop  was  made  at  this  point,  in  compliance  with  a 
reqnest  of  Capt.  Willard,  to  ascertain  whether  any  old  marks  could  be  fo.uud  from 
which  the  Delta  Survey  gauge  could  be  connected  with  the  datum  now  in  use.  Con- 
siderable inquiry  among  the  old  residents  developed  the  fact  that  all  of  the  old  town 
of  Lake  Providence  had  caved  into  the  river  or  was  otherwise  demolished.  The 
fonndationof  the  **01dLeveeCommissioners'irair'i8saidtobestill  intact,  but  covered 
by  about  18  inches  of  deposit.  An  investigation  of  the  levee  board  records  mi«;ht 
develop  some  reference  to  this  foundation,  and  in  that  case  the  foundation  eouhl  be 
examined  by  <'learing  away  the  deposit. 

St.  Joseph,  La.,  October  ^3. — This  is  rather  a  diflieult  jioint  to  maintain  a  gauge 
l>elow  the  high-water  section  Avhich  is  spiked  to  a  large  cottonwood  tree.  Nearly 
all  of  the  sections  which  were  set  at  the  former  insj)ectioii  were  destroyed  or  dis- 
place<l  by  drift  or  steamboats.  The  olhserver  used  temporary  gauges  set  by  himself. 
fhestako  in  the  water  at  time  of  inspection  was  found  to  read  0.13  too  small. 

In  order  to  furnish  the  observer  with  check  points  when  gauge  sections  are 
destroyed,  hubs  were  driven  firmly  into  the  ground  and  left  projecting  bnt  a  few 
inches  above  the  surface.  On  these  hubs,  marks  were  made  corresponding  to  some 
foot  marks  on  gauge.     It  is  ho])ed  that  these  hubs  will  remain  intact. 

The  sections  of  the  gauge  were  reset  from  the  water  surface  to  the  high- water  sec- 
tion." The  bulletin  was  rei)aired.     The  records  were  found  to  be  in  fair  condition. 
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The  sections  above  30  feet  were  examined  April  16  and  ibnnd  to  be  correct  withiu 
0.05  of  a  foot.  The  observer  reports  many  sectioas  below  water  line  which  were  set 
October  23,  1893,  have  been  destroyed. 

Jiayou  Sara,  La.y  0<iiober  .?o. — All  of  the  sections  of  this  ^anpfO  below  27  feet  are 
temporary  and  liable  to  be  knocked  down  and  destroyed  by  steamboats  running  over 
them  when  submerged.  None  of  the  sections  placed  at  the  last  inspection  below  27 
feet  were  found  intact.  The  falling  stage  from  27  feet  down  was  read  on  stakes  set 
by  observer. 

The  stake  cm  which  observer  was  reading  at  time  of  in8])ection  was  found  3.82  feet 
large.  Th«^  observer  was  at  a  loss  to  account  for  this  large  iUscre]»ancy,  and  could  offer 
no  suggestion  as  to  the  ]>oint  where  the  error  might  have  been  made  in  transferring 
his  temporary  gauge  as  the  water  fell. 

The  readiugsfrom  Juno  to  October  are  therefore  to  l>e  regarded  as  doubtful.  New 
sections  were  put  in  from  —2  to  27.  Hubs  were  also  set,  siiuilar  to  those  at  St. 
Joseph,  to  servo  as<"heek  points  for  ol)server.  The  bulletin  is  in  fair  condition  and 
the  records  neatly  kept. 

The  sections  above  31  feet  were  examined  April  11,  and  section  27  to  42  feet  was 
found  0.047  foot  low,  but  was  left  intact.  The  observer  rei)orts  section  10  to  15  feet 
destroyed,  and  reset  by  water  surface  checked  with  sjiirit  level  from  the  next  higher 
section  on  February  28  and  found  correct.     The  bulletin  is  one  of  the  ohl  pattern  and 


by  the  observer  at  time  of  inspection  was  found  to  be  practically  correct.  Threohubs 
were  set  to  serve  as  check  i)oints  for  the  observer,  who  is  unusually  careful  and  accu- 
rate with  his  temporary  gauges. 

The  low-water  readings  at  this  station  are  very  materially  affected  by  the  gulf  tides 
and  hence  do  not  give  an  accurate  idea  of  the  stage  of  the  river.  The  sections  above 
2.5-foot  mark  were  examined  April  13  and  the  high- water  section  was  found  tobcO.045 
foot  low.  The  observer  was  using  a  temjjorary  gauge  set  by  himself  near  his  residence, 
about  a  <iuarter  of  a  mile  above  the  site  of  the  gauge  proper.  This  section  had  been 
in  use  about  five  weeks.  It  is  0.12  foot  too  low  but  was  not  changed,  as  a  new  sec- 
tion, reading  from  25.5  to  28  feet,  was  s(;t  at  correct  elevation  near  the  gauge. 

Sections  of  gauge  had  been  knocked  down  on  two  occasions  since  the  October 
ins])eetion,  but  were  reset  from  the  hubs  left  for  that  i>urpose. 

("oUvffc  Point,  La.,  October  Jfi. — This  gauge  is  situated  on  a  ])rominent  point  with  a 
gently  slo])ing  bank  and  is  remarkable  for  its  stability.  A  section  reading  from  11 
to  22  and  2  by  6  inches  in  size  has  stoo<l  ])ractically  intact  for  several  years.  The 
other  sections  are  also  stable.  The  high-water  section  was  fixed  to  the  frame  of  the 
bulletin.  The  new  levee  necessitated  the  removal  of  the  bulletin,  and  the  section 
21.5  to  2G.5  feet  was  reset  by  observer  so  as  to  read  0.07  large.  This  was  reset  at 
projier  elevation.     The  section  in  the  water  was  found  correct. 

The  remarkable  stability  of  the  sections  of  this  gauge  suggests  that  points  are 
preferable  to  bends  as  sites  for  gauges.  The  i)oints  are  almost  entirely  free  fVom 
<lrift,  caving,  and  steamboats,  which  are  the  active  agents  in  the  destruction  of  the 
gauges. 

The  Coast  Survey  descrijjtion  of  1*.  H.  M.  XIII  is  in  some  respects  defective,  and 
as  the  marks  are  becoming  very  indistinct  the  following  description  will  aid  in 
identifying  the  bench : 

U.  8.  J*,  l^.  M.  XIII  is  a  horizontal  line  cnt  on  two  sides  of  southeast  comer  of  iron 
])ost  near  southeast  side  of  large  gateway  in  front  of  .Jefferson  College,  at  College 
Point,  La.  The  jiost  stands  between  the  carriage  gateway  and  the  foot-path  gate- 
way, 3.8  feet  west  of  brick  buttress  and  17.8  feet  east  of  brick  buttress,  l)etweou 
which  lii'  the  gateways.  The  bench  mark  is  4.0  feet  above  brick  foundation  on 
whii'li  the  iron  post  stands. 

The  readings  at  this  point  are  also  alfected  by  the  gulf  tides.  As  the  readings 
are  taken  at  fixed  times,  these  times  may  fall  at  high  tide  or  low  tide,  and  hence 
indi<*ate  a  rising  or  falling  stage,  when  as  a  matter  of  fact  the  true  stage  of  the  river 
is  stationary. 

The  gauge  is  carcjfuUy  watched  and  the  reconls  well  kei)t. 

Ibiuk-fnll  stage  at  this  point  is  about  21.5  feet  on  gauge. 

This  gauge  was  examined  on  February  9  and  no  errors  were  fiunid  of  sufficient 
iiiagnitnile  to  Justify  a  change. 

Carrol  I  ton,  La.,  October  J!f. — Levels  were  run  in  the  vicinity  of  the  Carrollton 
gauge  to  determine  the  height  of  bank- full  stage.  Outside?  of  levee  the  average 
height  of  bank  for  a  distance  of  two-thirds  of  a  mile  is  11.0  feet  on  gauge.  This  is, 
therefore,  the  bank-full  stage.  Inside  the  levee,  average  elevation  of  ground  for 
some  distance  is  equivalent  to  7.7  feet  on  gauge. 

Fort  Jackson,  La.^Xoveniber  :i'J. — The  gauge  at  this  point  was  carried  away  by  the 
great  storm  of  ()cto])er  1.  It  was  reset  by  observer  and  on  date  of  inspection  was 
found  to  be  0.267  foot  too  low. 
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A  new  soctiou  was  set  at  proper  elevation  at  a  point  some  300  meters  above  the 
old  site,  where  it  will  be  less  liable  to  disturbance.  The  tidal  fluctuations  at  this 
point  are  so  much  greater  than  oscillation  of  river  that  readings  taken  at  fixed 
intervals  each  day  are  of  very  little  value. 

There  is  no  bulletin  at  this  point.     The  records  are  in  good  order. 

Fort  St,'  Philq}y  La.,  November  fi3, — This  is  a  much  better  site  for  a  gauge  than 
Fort  Jackson,  and  as  little  or  no  labor  was  involved  it  Avas  thought  best  to  establish 
a  gauge  on  the  pier.  At  Fort  Jackson  caving  is  going  on  which  has  already  ciirried 
away  the  wharf  and  some  of  the  })uildings  and  threatens  further  damage;  conse- 
quently the  gauge  is  in  constant  danger  of  being  destroyed.  It  was  therefore 
thought  best  to  erect  a  gauge  on  the  opposite  side  of  the  river  with  a  view  to  trans- 
ferring to  that  point  if  thought  best,  or  at  least  to  serve  as  a  means  of  recstiiblish- 
ing  the  Fort  Jackson  gauge  when  destroyed,  by  setting  so  as  to  coincide  with  Fort 
St.  Philip  gauge. 

The  gauge  is  spiked  to  piling  at  outer  end  of  dock  at  Fort  St.  Philip.  Elevation 
of  zero  is  19.256  feet  above  Cairo  datum. 

It  should  be  remembered  that  nearly  all  of  the  gauges  are  necessarily  temporary. 
High  banks  which  are  constantly  changing  from  caving  or  deposit  do  not  admit  of 
]>ermanent  structures.  If  the  sections  are  not  destroyed  in  this  way  they  usually 
huccumb  to  accumulations  of  drift  or  ice,  or  the  prow  of  a  landing  steamer.  Add  to 
these  the  further  difficulty  of  securing  observers  who  have  the  necessary  intelligence 
and  tho  desire  to  obtain  accurate  records  of  the  changes  of  stage,  and  it  will  be 
readily  seen  that  valuable  results  can  only  be  secured  by  frequent  and  careful 
inspection. 

The  gauges  at  Carrollton,  La.,  Donaldsonvillc,  La.,  mouth  of  White  Kiver,  and 
St.  Loais,  Mo.,  were  also  inspected  and  the  results  reported  to  Capt.  Willard  at 
Vicksbiirg,  who  has  charge  of  them. 

In  connection  with  the  subject  of  gauges  I  beg  to  call  attention  to  the  desirability 
of  having  all  of  the  gauges  under  one  control. 

The  location  of  tho  different  gauges  on  the  Mississippi  River  and  by  whom  main- 
tained is  shown  in  the  following  table,  giving  tho  location  of  the  gauges,  consecu- 
th'ely,  from  St.  Paul  downstream. 

Location  of  Mlsslasippi  River  (jauyes. 


Location. 


Haatings,  Minn 

Winooa,  Minn 

North  McGregor,  lowu  . . 

Hannibal,  Mo 

St.  Louis,  Mo 

Cheater.lll 

(iraya  Pointy  Mo 

Cairo.  Ill 

Belmont,  Mo 

New  Madrid,  Mo 

TottonwiKKl  Point,  Mo. . . 

Fulton,  Tenn 

Mernphia,  Tenn 

Mhoon  Landing,  MifM 

Helena,  Ark 

Sunflower  Landing,  Mibh. 

Month  White  Hi ver 

Arkannaa  City,  Ark 

Greenville,  Mia?* 

Lake  Providence,  I>.a 

Vickftburg.  Mis.s 

St.  Josepii,  La 

Natehex.  MiHS 

Ked  Kiver  Lauding.  La  . . 

Bayou  Sara,  La 

Baton  Rouge.  La 

PlaquiTuine,  J.a 

Donaldtionville.  La . . 

College  Point,  La 

Carrollton.  La 

Fort  Jackson,  La 


Distance 

from 

Cairo. 


Miles. 
895 
797 
691 
334 
180 
108 
45 


By  whom  maintained. 


21 
70 
123 
175 
230 
277 
300 
353 
393 
438 
478 
542 
599 
648 
700 
765 
800 
833 
854 
885 
904 
957 
1,039 


Maj.  A.  Mackenzif. 

Di.. 

Uo. 

Do. 
Capt.  J.  H.  Willard. 
U.  iS.  Weather  Bureau. 
MisHiHsipui  Itiver  Commission. 
Capt  J.  FL  Willard. 
Mississippi  Kiver  Comniission. 

Do. 

Do. 

Do. 
Capt.  J.  U.  Willard. 
Mississippi  River  Commission. 
Capt.  J.  H.  Willard. 
Mississippi  Kiver  Commission. 
Capt.  J.  n.  Willard. 
MissiMsippi  River  Commission. 

Do. 
Capt.  J.H.  Willard. 

Do. 
Mississippi  River  CommisMion. 
Capt.  J.  *d.  Willard. 

Do. 
Mi.s.sis8ippi  River  Commi.ssiun. 
Capt.  J.  H.  Willard. 
Mississippi  River  CommiHsion. 
Capt.J.  If.  Willard. 
Mississippi  River  Commission. 
Capt.  J.H.  Willard. 
Missis.<<ippi  River  (Jommission. 


A  glance  at  this  table  shows  clearly  how  the  care  of  the  gauges  is  divided,  and  it 
seems  to  need  no  argument  to  demonstrate  that  all  of  these  gauges  should  be  under 
the  control  of  one  ottire. 

It  has  been  shown  above  that  reliable  re<'<»4ds  can  only  be  obtained  at  tln^  expense 
of  frequent  and  thorough  inspection.     The  inspection  of  the  Mississippi  River  Com- 
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mission  gauges  requires  a  trip  from  St.  Louis  to  the  forts,  and  in  this  trip  the  inspec- 
ting an(f  repair  party  pass  by  the  gauges  of  Capt.  Willard,  which  alternate  with 
those  of  the  Commission  as  shown  in  the  above  table.  At  a  very  slight  additional 
cost  all  of  the  gauges  could  be  examined  by  the  same  party. 

In  the  Report  of  the  Chief  of  Engineers,  1893.  p.  2059,  will  be  found  the  following 
statement  of  Capt.  Willard: 

"  There  are  several  gauges  in  each  district  on  Mississippi  River  between  8t.  Louis 
and  New  Orleans,  the  reports  of  whicli  are  sent  to  the  sccrotarj'  of  the  Commission, 
but  the  records  of  all  can  not  bo  equally  valuable,  as  the  gauges  are  not  inspectod 
regularly  or  uuiformly.  Rigid  inspection  is  necessary  to  insure  careful  observations, 
to  maiutain  the  gauge  zeros  invariable,  and  to  a  Avell  ordered  and  efficient  service, 
which  can  be  secured  in  no  other  way  without  great  cost,  and  for  this  reason  the 
rc'commendation  of  former  reports,  that  the  entire  gauge  service  should  bo  under 
one  management,  is  repeated  in  the  interest  of  economy  and  good  service." 

The  daily  stages  are  recorded  at  the  stations  named  in  the  table  and  published 
annually  by  the  Mississippi  River  Commission,  and  this  stage  pamphlet  is  in  fact 
the  only  publication  which  contains  all  of  these  records.  Furthermore,  the  chief 
use  made  of  these  records  is  in  connection  with  the  works  of  imi>rovement  of  the 
Mississippi  River  Commission. 

The  act  creating  the  Commission  prescribes  in  section  3  that  '*  it  shall  bo  the  duty 
of  said  Commission  to  direct  and  com])lete  such  surveys  of  said  river  between  the 
llea<l  of  the  I^asses  near  its  mouth  to  its  headwaters  as  may  now  be  in  progress,  and 
to  make  such  additional  surveys,  examinations,  and  investigations,  topographical, 
hydrographical,  and  hydrometrical  of  said  river  and  its  tributaries  as  may  bo  deemed 
necessary  by  said  Commission  to  carry  out  the  objects  of  this  act." 

The  gauges  now  under  Cai)t.  Willard  were  ordered  by  joint  resolution  of  Congress 
approved  February  21,  1871,  as  shown  in  section  5252,  Revised  Statutes,  which  says: 
*'The  Secretary  of  War  is  hereby  authorized  and  directed  to  have  water  gauges 
established  and  daily  observations  made  of  the  rise  and  fall  of  the  Lower  Mississippi 
River  and  its  chief  tribntaries  at  or  in  the  vicinity  of  *  *  *  and  at  such  otuer 
places  as  the  Secretary  of  War  may  deem  advisable.  The  expenditure  for  the  same 
shall  be  made  from  the  appropriations  for  the  improvement  of  rivers  and  har- 
bors.    *     "     ^  '^ 

In  view  of  the  above  facts,  and  the  statement  that  the  oftice  which  now  controls 
twelve  out  of  the  twenty-seven  gauges  on  the  Lower  Mississippi  River  has  no  con- 
nection with  the  iinprovenicnt  work  of  that  river,  it  seems  quite  evident  that  the 
control  of  all  the  gauges  shouhl  rest  with  the  Mississippi  River  Commission,  which 
is  especially  charged  with  the  study  of  the  physical  characteristics  of  the  river. 


MKAN    GILF    I.KVEL    AT   T»()liT   KADS,  LA. 

The  self-registering  gauge  at  Port  Eads  gives  a  continuous  record  of  stage,  with 
but  few  omissions,  since  December  8, 1876,  and  the  record  at  Head  of  the  Passes  begins 
December  8,  1875.  The  Port  Eads  gauge  is  located  on  the  west  side  of  South  Pass, 
about  2A  miles  from  the  s*'a  end  of  the  Jetties. 

The  records  were  kindly  placed  at  the  disposal  of  this  office  by  Maj.  Quinn,  Corps 
of  Knglnecrs,  U.  S.  Army,  and  much  information  relative  to  gauge  bench  marks  and 
dates  of  establishing  same  was  furnished  by  C.  Donovan,  assistant  engineer  in  charge 
atJ'ortEads. 

The  results  at  Port  Eads,  covering  the  same  period  as  used  by  tho  I'.  8.  Coast  and 
(ieodetii^  Survey  in  determining  the  mean  (lulf  level  at  Hiloxi  (Septembers,  IKJl, 
to  November?,  1882),  have  been  veducrd  by  taking  the  half-hourly  readings  from  the 
tid<^  rolls  and  deriving  therefrom  the  mean  level  as  shown  in  the  following  table: 

Table  11. — Mean  ofh'njli  and  loir  readhiffs  for  JO  htvaiions. 


IU';;innin;^  <»r  jM'rio<l. 


Sci»t.8, 1881. 
<  Kit. 'JO.  18S1. 
Nov.  ir>.  1881 
l)eo.  i:j,  1881 
.1:111.10,1882. 
Frh.7. 1881.'. 
Mar.  0.1882. 
Apr.  2. 1882 . 
Apr.  2i).  1882 
Ma  V  27.1882 


Xiniibei' 
of  read- 
ings. 

68 
50 
56 
54 
52 
52 
48 
46 
54 
46 


M»'{in. 


o 

•I 

2. 

2 

>i 

*> 
o 

:{ 

•> 

*«• 

•> 


.,  I 


85i 

870 

614 

2.  493 

75:j 

814 
926 
OO.'i 
967 
981) 


JW';;iniiiiig  of  pfrioil. 


Juno  23.1882.... 
July  20.1882..., 
An  jr.  17.1882... 
Sept.  i:{.  1882... 

Ort.  10,1882 

Nov.  7. 1882.... 


Number 

of  ri'ud- 

ingA. 

54 

50 
40 
50 
52 
36 


I 


I 


Total. 
M(  an. 


\V<'iglit<'d  uivi 


Mean. 


2.777 
2.9n 
3.011 
.1.030 
2.750 
2.138 


44.907 
2.fll0 
2.817 
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Id  this  mvestigation  it  has  been  found  that  the  mean  derived  from  the  half-hourly 
readings  is  almost  identical  with  the  mean  derived  from  the  daily  high  and  low 
readings  for  the  same  period. 

The  mean  of  the  results  in  Table  5  gives  a  mean  reading  on  Port  Eads  gauge  of 
2.817  feet.  The  elevation  of  the  zero  of  this  gauge,  derived  by  duplicate  lino  of 
precise  levels  from  New  Orleans  in  November,  1893,  is  17.733  feet  above  Cairo  datum. 
Hence  the  elevation  of  the  mean  stage  at  Port  Eads  is  20.550. 

The  relations  between  the  bench  marks  and  the  gau^e  zero  at  Port  Eads  iu  1881 
are  the  same  as  in  1894,  and  the  mean  8ta<;e  given  (2.817)  depends  upon  the  supposi- 
tion that  the  elevation  of  the  gauge  zfiro  has  not  changed  during  that  period. 

The  preliminary  moan  elevation  of  Gulf  at  Biloxi,  as  deduced  by  the  Mississippi . 
River  Commission,  is  G.456  feet  on  Biloxi  gauge. 

This  was  obtained  by  taking  the  mean  stage,  June  to  September,  1882,  which 
period  is  free  from  tho  effects  of  the  hi^^h  northerly  winds. 

The  mean  elevation  of  Gulf  at  Biloxi  as  deduced  by  the  U.  S.  Coast  and  Geodetic 
Survey  on  same  gauge  is  6.23  feet.  (See  Report  1887,  p.  200.)  This  value  is  the 
mean  stage  for  the  period  September  7, 1881,  to  November  24, 1882,  and  derived  from 
the  same  tide  rolls  sis  the  Mississippi  River  Commission  value. 

The  line  Biloxi  to  New  Orleans  was  leveled  by  the  Mississippi  River  Commission 
in  1882  and  1883.  Tho  same  line  was  leveled  again  bv  the  U.  S.  Coast  and  Geodetic 
Survey  in  1886. 

Starting  with  the  same  elevation  for  bench  at  Biloxi  the  following  results  were 
obtained  at  U.  S.  P.  B.  M.  2  at  New  Orleans : 

M.  Feet. 

U.  S.  P.  B.  M.  2  by  U.S.  C.  &  G.  S.  levels 7. 2.8055  =  9.2044 

U.  S.  P.  B.  M.  2by  M.  R.  C.  levels 2.7487  =  9.0181 

Discrepancy  between  the  two  lines 0.0568  =  0. 1863 

It  will  be  noticed  that  tho  later  line  of  levels  makes  the  bench  mark  higher,  and 
this  is  true  of  all  the  twenty-five  bench  marks  which  are  common  to  the  two  liues 
of  levels.  A  change  due  to  the  gradual  settling  of  tho  marks  where  the  ground  is 
soft  after  the  first  line  was  run,  producing  a  difference  of  the  opposite  sign,  might 
have  been  expected. 

The  differences  in  elevation  of  seven  successive  bench  marks  (21  to  15)  ou  the  solid 
gronnd  near  Biloxi  are  practically  the  same  by  the  two  lines. 

These  marks  may  therefore  be  considered  as  quite  stable.  No  satisfactory  explana- 
tion can  be  given  of  the  wide  divergence  between  the  two  lines  shown  from  B.  M. 
No.  15  westward. 

Bearing  in  mind  these  differences  in  levels  and  in  me.in  Gulf  level-  (0.23  foot),  as 
derived  from  the  tide  rolls,  we  deduce  the  following  values  of  mean  Gulf  level  above 
the  Cairo  datum  plane  » 

M.  Foet. 

M.  R.  C.  elevation  of  P.  B.  M.  21  at  Biloxi  above  Cairo  datum  *^ 6.7111  =22.018 

M.  R.  C.  elevation  of  8-foot  mark  on  Biloxi  gauge  * 6.9501 =22.802 

M.  R.  C.  preliminary  value  of  mean  Gulf  level  on  Biloxi  gauge,  6.456  feet.  (See 
office  report  1860,  A  I. ) 

Hence  M.  R.  C.  preliminary  value  for  mean  Gulf  level  at  Biloxi,  above  Cairo  datum, 
18  8.000—6.456—22.802  =  21.258  feet. 

U.S.C.  &  G.S.  value  for  mean  Gulf  level  at  Biloxi  is  8.00  — 6.23 —22.802^21.032 
feet. 

P.  B.  M.  2  at  New  Orleans  above  Cairo  datum:  M.R.C.  value  =  9.1593  =  30.a>l 
feet;  30.051  feet —21.258=8.793  feet  above  Gulf  level,  using  M.  R.  C.  preliminary 
value  at  Biloxi  gauge. 

Using  the  C.  &  G.  S.  value  of  P.  B.  M.  2  aud  also  C.  &  G.  S.  value  of  Gulf  level 
at  Biloxi  and  we  have  P.  B.  M.  2  =  9.2161  =  30.237  feet;  30.237  — 21.032  :=  9. 205 
feet  above  C.  &,  G.  S.  mean  Gulf  level  at  Biloxi.  Difference  between  Iho  two 
values  =  9.205  —  8.793  =  0.412  foot. 

Using  M.  K.  C.  value  for  P.  B.  M.  2,  and  we  have  by  tho  precise  levels  of  1892  and 
1893  zero  of  gauge  at  Port  Eads,  17.733  above  Cairo  datum.  Mean  stage  on  Port 
Eads  gauge  =  2.817  feet  (see  Table  14);  17.7334-2.817=20.550  feet,  which  is  tho 
mean  stage  at  Port  Eads  above  the  Cairo  datum,  based  on  the  assumption,  however, 
that  the  zero  of  the  Port  Eads  gauge  in  1881  and  1882  was  the  same  as  in  1893. 

M.  R.  C.  preliminary  value  of  Gulf  level  at  Biloxi  is  0.708  foot  higher,  aud  the 
C.  &  G.  S.  value  at  Biloxi  is  0.482  foot  higher  than  this  value  deduced  at  Port  Kads. 

If  we  use  the  C.  &  G.  S.  value  of  P.  B.  M.  2,  and  the  M.  R.  C.  levels  of  1892  and  1893 
from  P.  B.  M.  2  to  Port  Eads,  we  derive  for  the  elevation  of  tho  zero  of  gauge  at  Port 

"  See  M.  K.  C.  Rep.,  1883,  p.  70. 
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Eatls :  Elevation  of  P.  B.  M.  2  at  New  Orleans  =  30.237  feet ;  elevation  of  zero  of  Port 
Eads  gauge  =  17.919 ;  mean  stage  =  17.919+2.817  =  20.736,  which  is  0. 296  foot  lower 
than  U.  S.  C.  &  G.  Gulf  level  at  Biloxi. 

It  has  been  assumed  by  many  engineers  that  the  mean  Gulf  level  at  the  mouth  of 
the  Mississippi  River  would  ho  elevated  to  a  certain  extent  by  the  addition  of  the 
river  discharge.  If  that  be  true,  then  the  elevation  of  mean  Gulf  level  at  Port  Ea<l8 
should  bo  higher  instead  of  lower,  as  shown  above. 

The  water  of  the  river  is  discharged  over  a  fan-shaped  area  through  Cubitts  Gap, 
the  Juni]),  and  the  several  passes.  The  perimeter  of  this  area  is  more  than  30  miles 
in  length.  An  inspection  of  the  hydrographs  at  Port  Eads  and  Carrollton  shows 
plainly  that  whatever  efl'ect  on  Gulf  level  at  Port  Eads  can  be  attributed  to  the 
stage  of  the  river  there  are  other  influences  which  are  far  more  potent,  and  a  high 
stage  at  the  mouth  of  the  river  is  often  coincident  with  a  very  low  stage  of  river. 

These  relations  are  shown  graphically  in  the  accompanying  hydrographs. 

Tlie  Port  Eads  hydrograph  shows  a  very  decided  and  gradual  change  in  the  rela- 
tions between  the  Gulf  level  and  the  gauge  zero  with  the  bench  marKS  to  which  it 
is  referred. 

The  most  idausiblc  explanation  of  this  seems  to  be  a  gradual  subsidence  of  the 
whole  delta. 

For  tbis  reason  the  present  elevaticm  of  the  zero  of  the  gauge  at  Port  Eads  can  uot 
bo  used  to  de<luce  water-level  elevations  from  readings  taken  in  1881-82. 

If  we  use  the  corresponding  lunations  in  1891-^92  (in  1892-^93  the  record  is  not  con- 
tinuous^  shown  in  Table  6  wis  have  the  following  results: 

Taulk  15. — Meau  of  high  and  low  rvadimja  for  1*1  lunations. 


H€>;;iiiitiiij^  of  ]>erio(I. 


Sept.  8, 1891. 
<>i!t.4, 1801.. 
Nov.  1.1891. 
Nov.  28, 18«1 
1)00.25,1891 
Jan.  21, 1892 
Feb.  17. 1892 
Mnr.  16. 1892 
Apr.  12, 1K92 
May  9, 1892. 


Number 

of  read- 

Mean. 

jngs. 

25 

.3. 4187 

26 

3. 1755 

25 

3. 1733 

27 

2.8673 

23 

2. 9044 

26 

2. 9739 

25 

3.3123 

25 

3.1054 

25 

3. 4951 

25 

3. 7451 

'  Number 
lle;;innin;:  of  i)erio«i.  ,  of  read- 

j     JngH. 

I 

June  5, 1892 

Jul3'2.1892 1 

July30,  1H92 1 

An^.  26.1892 ! 

S<»pt.  22, 1892 

Got.  19. 1892 

Totil 

Mean 

Wei;;:lited  mean 


Mean 


26 

3.7232 

28 

3.5011 

25 

3.4784 

23 

3.5518 

21 

8.7829 

18 

3.4424 

393 

53.7408 

3.8588 

•  •  ■  ■ 

3.8531 

Elevation  of  gauge  zero  bv  M.  K.  (\  levels  ^  17.733  +  meam  stage  for  16  lunations 
(3.353)  ^--  21.086,  which  diflcrs  only  0.054  foot  from  the  C.  and  (i.  S.  mean  Gulf  level 
at  Hiloxi  m  1881-*82. 

These  results  seem  to  justify  the  conclusion  that  a  self-registering  gauge  at  the 
extremity  of  the  Jetties,  2A  miles  farther  seaward,  would  record  the  fluctaatious  of 
the  (Julf  level  and  give  results  not  materially  atfected  by  tho  water  of  the  river. 

The  banks  of  the  Passes  aro  higher  above  water  now  than  they  were  in  1876.  If 
tho  delta  is  sulx^iding  then  this  phenomena  can  only  be  accounted  for  on  the  suppo- 
sition that  tho  sedin:ent  deposit  at  overiiow  stages  keep.**  pace  and  slightly  exceeds 
tbe  subsidence. 

Hearing  on  this  questi<m  it  may  be  interesting  to  note  that  Cubitt*s  house  near  the 
Head  of  the  Passes  was  built  more  than  thirty  years  ago.  It  was  set  on  brick  piers 
5  feet  liigh.  Tho  ground  is  now  up  to  the  sills  of  the  house,  and  tho  surface  of  tbe 
ground  bears  abo'.it  the  same  relation  to  the  water  in  tho  river  as  when  lirst  bnilt. 
With  reference  to  the  sills  of  the  building  the  water  iu  the  river  has  grown  .higher 
year  by  y<«ar.  This  is  almost  universally  interpreted  by  the  residents  to  mean  that 
tho  bed  of  th(^  river  has  risen. 

A  better  and  more  satisfactory  explanation  is  that  of  the  subsidence  of  tho  whole 
delta  on  the  surface  of  whieli  stood  tho  f<»undations  of  the  building  which  were 
gradually  coyerrd  by  deposit  of  8e<liment.  This  subsidence  and  deposit  of  sediment 
was  not  eonlined  to  tho  banks,  but  applied  to  the  bed  of  the  river  as  well,  and  tho 
relative  height  of  bed  and  banks  has  notclianged  materially,  and  little  or  no  change 
has  taken  place  in  the  relative  elevations  of  the  bed  and  sea  level. 

rhtfsical  data. — The  record  of  stages  of  the  Mississippi  River  and  principal  tribu- 
taries, except  tho  Mis.souri,  for  the  year  18l>3  has  been  tabulated  and  printed.  A 
coj>y  is  app<'iided,  marked  E.  lIydrograj)bs  have  been  prepared  showing  tho  daily 
stages  graj)hically  and  are  appended  hereto.  Tables  of  tho  highest  and  lowest 
stages,  from  the  time  the  respective  gaugtjs  were  established  to  the  end  of  1893,  are 
also  appended,  marked  F. 
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The  discharge  observations,  taken  under  the  direction  of  the  district  officers  at 
Colambns,  New  Madrid,  Fulton,  Helena,  Arkansas  City,  Wilsons  Point,  Red  River 
Landinji^,  and  CarroUton  on  the  Mississippi  River,  Clarendon  on  the  White  River, 
Little  Rock  on  the  Arkansas  River,  and  Simmsport  on  the  Atchafalaya  have  been 
recomputed  and  the  results  tabulated. 

These  results,  together  with  the  report  of  Mr.  Kivas  Tully,  in  charge  of  the  com- 
puting division,  on  the  methods  of  reduction,  are  appended,  marked  G.  The  results 
are  shown  graphically  on  plates  following  this  appendix. 

This  appendix  also  contains  the  results  obtained  by  the  '*  Low-water  board  *'  in 
1879  at  Columbus,  Clarendon,  Alexandria,  and  Pine  Bluff. 

PLANT   AXD   OUTFIT. 

The  steamer  Patrol,  with  the  survey  boat  Illinois,  reached  St.  Louis  on  Saturday, 
May  12.  The  property  pertaining  to  the  outfit  was  overhauled,  and  such  articles  as 
were  unserviceable  were  taken  to  the  office  for  inspection  and  condemnation.  All 
instruments  were  also  transferred  to  the  office. 

The  articles  needed  to  complete  the  outfit  on  board  were  purchased,  and  the 
steamer  with  quarter  boat  left  on  May  16  for  Keokuk,  arriving  at  that  point  on 
May  20. 

Through  the  courtesy  of  Maj.  Mackenzie  the  Patrol  and  IlUnoia  were  put  in  the 
Government  dry  dock  at  Middle  Locks,  and  repairs  to  hulls  and  rudders  and  general 
repainting  are  now  in  progress  and  nearly  completed. 

Wo  are  indebted  to  Maj.  Meigs,  in  local  charge  at  the  canal,  for  valuable  assist- 
ance in  facilitating  these  repairs. 

Very  respectfully,  your  obedient  servant, 

J.  A.  OCKERSOX, 

Asaiatant  Engineer. 
First  IJent.  Geo.  A.  Zinn, 

Corps  of  Engineers,  V,  S.  A., 

Secretary  Mississippi  Bivcr  Commission, 


Appendix  1  B. 

RErORT   OF    ASSISTANT    ENGINEER  A.    T.    MORROW,    ON     SECONDARY   TRIANGI'IATION 
FIELD   WORK   FROM   GORDONS   FERRY,  IOWA,  TO   PRAIRIE   DU   CHIEN,  WIS. 

St.  Louis,  Mo.,  October  19,  189S, 

Captain:  I  have  thfe  honor  to  submit  the  following  rcjiort  on  the  secondary  trian- 
gulation  done  by  the  party  under  my  charge  during  the  summer  of  1893. 

On  May  2  I  left  St.  Louis,  accompanied  by  Mr.  George  H.  Freuch,  and  proceeded 
to  Keokuk,  Iowa,  where  I  procured  a  theodolite  from  the  steamer  Patrol.  I  then 
went  to  Rapid  CitJ',  111.,  to  take  azimuth  observations  at  the  Rapid  City  base.  Two 
nights  of  azimuth  work  wore  done  there  on  the  9th  and  11th  of  May. 

I  then  i|»roceeded  to  Galena,  111.,  for  the  purpose  of  connecting  the  triaugulation 
of  1892  with  a  Coast  Survey  line  from  Siiisinnawa  Mound  to  Gratiots  Grove.  I  found 
Gratiots  Grove  station  behind  the  timber  and  wns  compelled  to  construct  a  40-foot 
station  and  clear  out  lines  before  observations  could  be  taken  over  lines  to  Sin- 
sinnawa  Mound  and  Horse  Shoe  Mound.  On  the  2l8t  of  May,  before  this  work  was 
completed,  the  steamer  Patrol,  with  triaugulation  party  on  board,  reached  the  field 
and  tied  up  at  Dubuque.  The  connection  at  Gratiots  Grove  was  then  completed  and 
the  reafular  triangulatiou  taken  up  at  the  line,  @  Horse  Shoe  Mound  and  @  Gordons 
Ferry  ,'^  of  1892. 

The  party  was  organized  as  follows:  A.  T.  Morrow  in  charge,  with  secondary 
angles  and  azimuth  observations;  George  H.  P^rench,  reconuoissance;  C.  L.  Ocker- 
son,  secondary  angles;  O.  N.  Axtell,  tertiary  triaugulation  and  stone  lines;  T.  C. 
Hockridge,  building  stations  and  clearing  lines;  F.  G.  Kay  and  C.  M.  Talbert, 
recorders.    There  was  also  the  crew  of  the  steamer  and  12  men. 

The  work  was  carried  to  Prairie  du  Chien,  Wis.,  and  there  discontinued  on  July  25. 

With  the  exception  of  the  extreme  heat  the  weather  was  favorable,  and  the  health 
of  the  party  continued  good  during  the  whole  time.  The  only  serious  impediment 
to  the  work  was  the  timber  which  covered  many  of  the  hills  along  the  stretch  of 
river  covered  by  the  work.  The  hilltops,  which  if  clear  would  have  furnished  the 
best  of  locations  for  triaugulation  stations,  were  generally  covered  with  timber  too 
tall  to  go  over  and  too«extensive  to  cut  through. 

Instead  of  being  aids  to  the  work  they  thus  became  obstructions,  which  were 
avoided  with  much  difficulty.     The  work  of  locating  and  building  stations  became 
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very  laborions  and  it  ivas  ouly  by  the  most  arduous  labor  of  the  wbolo  party  that  A 
mmieratc  rate  of  progress  could  bo  maiDtaiued. 

During  the  sixty-five  days  consumed  by  the  work  tho  triangulation  was  carried 
over  a  distance  of  75  miles,  including  the  Oratiots  Grove  connection. 
Three  base  lines  were  measured  at  Kast  IJubuque,  Cassvillc,  and  Prairie  claChien. 
Azimuth  observations  were  taken  at  these  same  points  and  at  Rapids  City. 
Tronghton  &  Simms  10- inch  nonrepeating  theodolites  were  used  for  Recondary 
angles  and  for  azimuth  work,  and  the  work  was  done  in  accordance  with  the  printed 
instructions. 

Base  lines  were  measured  with  tax>e  No.  2  of  Missouri  River  Commission,  and  ten- 
sion apparatus  previously  used  for  that  purpose. 

Fifty-four  permanent  bench  marks  were  placed  on  twenty  stone  lines,  and  all  wore 
locatecl.by  tertiary  triangulation  or  directly  from  secondary  work. 

After  the  completion  of  the  work  at  Prairie  du  Chieu  tho  steamer  returned  to 
Keokuk,  which  point  was  reached  July  29,  after  having  spent  two  and  a  half  days  on 
the  way  down  in  placing  tiles  under  bench  marks  on  the  work  of  1892. 
Very  respectfully,  your  obedient  servant, 

-         "  A.  T.  Morrow, 

Assistant  JSngimerr, 
Capt.  Carl  F.  Palfrey, 

Corpff  of  JCngineers,  U.  S.  A,^ 

Secretary  Mississippi  River  Commission. 


Summary  of  irork  on  secondary  triangulai ion  for  field  season  of  ISOS, 

Working  days  in  triangulation  season : 55 

Miles  covered  by  triangulation 75 

Secondary  stations  occui»ied 53 

Triangles  closed 54 

Base  lines  measured 3 

Azimuth  observations  ( two  nigbts*  work  each) 4 

Stone  lines  established 20 

nen<rh  marks  established  and  located 54 

•IO-fo<it  stations  built 11 

20-foot  stations  built 12 

11-foot  stations  built 3 

10  foot  stations  built 3 

Ground  stations  occupied 23 


Appendix  1  0. 

UKPOIIT   OK    ASSISTANT   KNGINKER   A.    T.    MORROW     OX   TOPOGRAPHICAL  AND   IIYI>KO- 
OKAPIIICAL   FIKLl)    WOKK    FROM    NEAR   MONTROSK,  IOWA,  TO    KEITUSBURG,  IIX. 

St.  I.oris,  Mo.,  October  50,  J893, 

Caitaix:  I  have  tho  honor  to  submit  tho  following  report  on  tho  topographical 
work  done  bv  the  partv  under  mv  charge  during  the  months  of  August  and  Septem- 
ber. lHi»:{: 

<hi  .July  'M  tln'])arty  on  board  the  steamer  I'atroL  at  Keokuk,  Iowa,  wjis  increased 
by  arrival  of  several  assistants  from  tho  St.  Louis  oilico  and  a  number  of  men  who  had 
been  engirged  for  the  topogra]>hi<'al  work. 

The  first  day  of  August  was  si)eTit  at  Middle  Lock  in  repairing  skills  and  quarter 
boat  and  in  other  preparations  tor  the  work  in  the  lield. 

On  August  L\  tin*  party  was  moved  up  to  Montrose,  Iowa,  and  began  work  on 
stone  liin»  lit,  the  limit  of  th<;  topographical  work  of  1><02. 

The  jiarty  was  quartered  on  the  steamer  Patrol  an(l  the  quarter  boat  Illinois. 

Thn  following  is  tho  organization  of  the  ]»arty :  A.  T.  Morrow,  in  charge;  W.  G. 
(■oinber  and  (ieorge  H.  French,  shore  line:  K.  L.  Harman,  Horace  Dunaway,  E.  J. 
Thomas,  (J.  L.  (h-kcrson,  and  O.  N.  Axtell,  topography;  M.  I.  Powers  and  V,  G, 
liay,  ordinary  levels;  T.  ('.  Ilockridge,  and  C.  M.  Talbert,  hydrography,  and  C  A. 
Bonfils.  platting.  Hesides  these  there  wrre  about  10  men  employed  for  the  field 
work,  tho  galley  force,  an<l  the  stramer's  crew,  altogether  making  a  party  of  alK>ut 
G3  persons. 
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With  one  or  two  exceptions;  which  will  be  hereafter  meutioned,  the  field  work 
has  been  carried  on  in  accordance  with  the  usual  methods  which  have  been  fre- 
quently described  in  previous  reports. 

As  the  bench  marks  were  already  located  on  this  portion  of  the  river,  thus  giving 
geodetic  points  and  azimuths  ever^''  3  miles,  the  usual  tertiary  triaogulatiou  was 
dispensed  with  and  the  topography  was  based  on  the  shore  line  as  located  between 
the  stone  lines  by  the  shore-line  topographers. 

The  shore-line  work  on  these  long  stretches  between  stone  lines  soon  developed 
the  necessity  of  some  substitute  for  the  frequent  tertiary  flags  that  had  been  in  use 
before.  Red  and  white  flags  were  then  placed  at  frequent  and  conspicuous  points 
on  lM>th  banks  to  servo  in  carrying  azimuth  more  accurately ;  and  at  one  or  more 
points  on  the  stretch  they  were  placed  opposite  and  near  enough  to  be  connected  by 
stadia  between  the  two  banks,  both  shore-line  topographers  joined  on  those  inter- 
me<liate  points  and  read  over  the  courses,  thus  giving  definite  and  reliable  points  of 
connection  between  the  work  on  the  two  banks. 

The  improvement  in  the  work  was  at  once  apparent,  and  tho  connection  points,  or 
*•  C.  P.  flags,"  as  they  were  denominated,  were  thereafter  regularly  used  in  our  work. 

In  order  to  more  thoroughly  systematize  the  details  of  topographical  field  work 
and  to  harmonize  the  work  of  the  several  topographers,  the  parties  were  visited  in 
the  field  and  the  more  excellent  points  in  the  practice  of  the  different  topographers 
were  observed  and  taken  as  a  basis  for  the  general  practice  of  the  party.  At  the 
same  time  an  effort  was  made  to  still  further  improve  the  field  sketches,  so  that  each 
topographer  should  carry  with  him  from  the  ground  a  complete  and  faithful  repre- 
sentation of  the  various  topographical  features,  and  that  they  should  be  so  numbered 
aud  referretl  that  they  could  be  transferred  to  the  field  plats  without  mistake  or 
<lelay.  The  completeness  of  our  later  sketches  and  tho  increased  facility  and  accu- 
racy with  which  they  are  being  transferred  in  the  ofiice  are  evidence  of  our  improve- 
ment in  that  line. 

The  work  proceeded  without  interruption  or  delay  until  September,  when  several 
of  the  members  of  the  party  were  attacked  with  malaria  in  various  forms,  and 
before  the  end  of  the  mouth  sickness  prevailed  in  tho  party  to  such  an  extent  as  to 
seriously  hinder  the  work. 

On  September  30  the  work  was  completed  to  stone  line  132,  1  mile  above  the  Keiths- 
bn^  bridge,  and  there  discontinued. 

On  the  evening  of  September  30  the  party  was  paid  off  at  Burlington,  Iowa,  and 
the  most  of  the  men  discharged,  a  small  party  being  retained  on  board  for  tho  trip 
down  the  river. 

Appended  hereto  is  a  summary  of  the  work  done. 

I  am  indebted  to  my  several  assistants  for  their  faithful  and  efficient  service. 
Very  reapectfuUy,  your  obedient  servant, 

A.  T.  Morrow, 

Aaaistant  Engineer. 

Capt.  Carl  F.  Palfrey, 

Carps  of  Engineers^  U,  S.  A,, 

Secretary  Mississippi  Jiiver  Commissiop 


Summary  of  work. 

Work  began  on  August  2, 1^  miles  below  Montrose,  Iowa,  and  ended  1^  miles  above 
Keithsburg,  111.,  on  September  30. 

Working  days  employed 52 

Miles  of  river.snrveyed  (channel  distance) 63 

Topographical  parties  employed  in  the  work 7 

Level  parties  employed  in  tlie  work .     2 

Sounding  parties  employed  in  tlie  work 1 

Pages  of  notes  taken 4,  088 

Sheets  of  field  sketches  made 2as 

S^iuare  miles  of  topography 183.  67 

S<|uare  miles  of  hydrography 30.  81 

Miles  of  shore  lino  (including  islands  and  bars) 278.  50 

Miles  dry  sloughs  and  streams  (other  than  main  river) 16.  75 

Miles  of  bluff  line  surveyed 67.  70 

Lines  of  soundings 508 

Casts  of  lead 22,  522 

High-water  marks  leveled  to 32 

Ix>cal  bench  marks,  datnms,  etc.,  counecto<l  with 47 
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Appendix  1  D. 

RlCrORT  OF   ASSISTAXT    KXGIXKEII    A.  T.    MOKROW    OX    TOPOORArHICAL    AND    HYDR> 
(JKAI'ilK  .VI,   l'IKLI>    WOKX    FROM    IIKAI)    OF    J»A.SSES   TO    l>OXALDSONVILLK,  LA. 

RocKFOiJD,  III.,  3/ay  23,  1894. 

Sir:  1  have  the  honor  to  s-ibmit  tbo  following  report  on  tlio  work  done  by  the 
topofjniphiciil  party  winch  oporated  on  the  lower  river,  between  Donaldsonville  and 
the  [lead  of  th3  Pa-ises,  dnriujr  the  winter  of  1893  and  1894. 

The  steamf^r  Patrol  and  outfit  reached  New  Orleans  late  in  October,  and  on  the 
evening  of  the  Slst  of  that  m.^nth  I  joined  the  pjirty  with  6  assistants  and  19 
men,  making,  with  those  on  board,  sutliciont  force  to  begin  work  on  the  extreme 
lower  river.  On  the  morning  of  November  1,  the  party  left  Now  Orleans  and  reached 
the  Head  of  the  Passes  on  the  evening  of  the  same  day.  On  the  next  day  the  regu- 
lar work  of  the  season  was  begun.  Assistant  Enj^inoor  J.  A.  Ockerson  joined  the 
piirty  two  days  later,  and  remained  until  the  work  was  well  under  way. 

As  the  work  advanced  the  increasing  amount  of  topography  required  additions  to 
the  topographical  force,  which  were  accordingly  made  from  time  to  time  until  the 
party  had  reached  its  u-tual  size  before  the  work  was  half  completed  below  New 
Orleans. 

The  party,  when  full,  was  organized  as  follows:  A.  T.  Morrow,  in  charge;  W.  G. 
Comber,  G.  H.  French,  E.  L.  llarman,  H.  Dunaway,  ('.  1^.  Ockerson,  and  O.  N.  Axtell, 
topography;  W.  S.  Williams  and  W.  II.  Roper,  levels,  and  T.  V.  llockridgo  and  O. 
G.  VV'cyl,  hydrography.  Therj  were  also  the  crew  of  the  steamer  and  a  number  of 
recorders  and  men,  making  in  all  a  party  of  about  GO  persons. 

The  work  was  completed  as  far  as  New  Orleans  early  in  January.  At  that  point 
the  topography  was  so  much  increased  that  it  was  im]>ossible  for  the  topograimical 
force  to  keep  up  with  the  soundings,  and  a  satisfactory  progress  for  that  work  could 
no  longer  be  maintained. 

The  work  on  Lake  Pontchartrain  which  had  been  contemplated  would  still  further 
unbalance  the  work  of  the  party,  if  undertaken  at  that  time.  I  therefore  submitted 
to  Assistant  Engineer  J.  A.  Ockerson  the  matter  of  deferring  the  I^ontchartrain  work, 
in  the  hope  that  the  soundings  might  bo  completed  to  Donaldsonville  before  the 
coming  of  the  high  water.  In  reply,  I  was  authorized  not  only  to  postpone  tbo 
work  on  Pontchartrain,  but  to  defer  the  extra  work  in  and  about  New  Orleans  and 
push  forward  the  soundings  to  the  limit  of  the  work,  making  the  work  of  the  force 
on  land  conform  to  the  speed  of  the  hydrographical  party.  I  then  employed  a  few 
extra  men,  sufficient  to  work  the  party  to  its  fullest  ca])acity,  and  facilitateil  in 
every  way  the  work  of  the  sounding  crew,  leaving  so  much  of  the  work  in  and  about 
New  Orleans  and  back  topography  at  other  jioints  as  was  necessary  to  enable  the 
whole  force  to  keep  pace  with  the  soundings.  The  low- water  stage  continued  until 
the  work  had  reached  the  vicinity  of  Hahnville.  Soundings  above  that  point  were 
taken  on  a  slowly  rising  river.  The  upper  limit  of  the  work  was  reached  on  Feb- 
ruary 21,  just  in  time  to  escape  the  high  water,  which  continued  thereafter  through- 
out the  season. 

The  party  returned  to  New  Orleans  on  February  22,  and  prepared  to  take  up  the 
unfinished  work  in  that  vicinity. 

The  heavy  rains  which  had  been  falling  for  some  time  became  still  worse,  and  the 
work  was  seriously  delayed  thereby. 

In  accordance  with  arrangements  made  by  Assistant  Engineer  J.  A.  Ockerson,  a 
sailingyacht,  with  crew,  was  chartered  for  the  work  on  T^ake  Pontchartrain.  A  party 
of  2  surveyors  and  8  men  was  organized  for  that  work,  and  commenced  operations  on 
March  1. 

After  sulVering  several  weeks  from  nialarial  poisoning,  I  became  so  ill  early  in 
March  that  I  could  no  longer  look  after  the  interests  of  the  party.  I  therefore  tele- 
graphed to  Assistant  Engineer  Ockerson,  who  came  to  the  field  an<l  took  personal 
charge  of  the  party  until  the  work  in  and  aroun<l  New  Orleans  was  completed  and 
the  work  on  Lake  Pontchartrain  was  well  under  way.  After  his  return  to  the  office 
the  work  on  the  river  was  continued  under  the  su]»ervision  of  Assistant  Engineer  W. 
G.  roniber  and  that  on  the  lakes  under  the  direction  of  Mr.  G.  II.  French.  The 
work  on  the  lakes  was  completed  on  April  1.  and  tlie  members  of  the  party  rejoined 
the  force  at  work  on  the  river. 

Donaldsonville  was  reached  and  the  season's  work  completed  on  April  10,  when 
the  party  returned  to  New  Orleans  and  was  disbanded. 

On  April  12  the  surveyors  and  a  number  of  men  returned  by  rail  to  St.  Louis  and 
the  steamer  started  on  her  return  trip  to  the  upper  river. 

TOlMMjRArHV. 

The  topographical  work  was  begun  at  the  Head  of  the  Passes,  and  shore  line  sur- 
veys were  made  to  extend  one  mile  down  <"ach  of  the  three  passes.  As  the  topog- 
raphy in  that  vicinity  was  very  limited,  consisting  mainly  of  shore  lino  and  swamp 
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line,  only  three  topographers  were  required  to  keep  that  work  well  in  advance.  As 
the  work  progressed  and  the  swamp  line  receded  from  the  river  the  topographical 
force  was  increased,  and  a  full  force  of  six  topographical  parties  were  at  work  by 
the  time  the  party  had  covered  half  the  distance  to  New  Orleans. 

During  the  previous  winter  a  system  of  tertiary  triangulation  had  been  carried 
over  the  entire  stretch  of  the  work,  locating  the  bench  marks  on  stone  lines  and 
precise  bench  marks  between  on  the  part  of  the  river  below  New  Orleans.  Besides 
these,  there  had  been  located  numerous  sugar-house  chimneys,  church  spires,  and 
other  conspicuous  objects.  All  these,  together  with  the  temporary  marks  remaining 
and  the  old  marks  of  the  Coast  Survey,  formed  such  a  comj)lete  basis  for  the  topo- 
graphical work  that  it  was  seldom  necessary  to  run  any  great  distance  without 
Bome  check  on  the  work.  The  elevations,  which  wore  of  prime  importance  in  the 
flat  country,  were  based  on  lines  of  levels  which  were  run  on  both  sides  of  the 
river  following  the  shore-line  topographers,  and  including  the  several  stadia  stakes 
of  the  shore-line  work.  The  back  topography  was  based  on  this  front  line  of  stakes, 
and  was  generally  run  in  sections  or  circuits  of  two  consecutive  sections,  begin- 
ning and  ending  on  the  front  line  of  stakes. 

At  places  on  the  lower  portions  of  the  work  there  were  many  orange  groves.  It 
wa»  found  more  expeditious  to  run  the  topography  by  lines  parallel  to  the  river,  in 
which  cases  frequent  connections  were  made  with  the  front  lines,  in  order  to  check 
the  elevations  of  the  back  topography.  The  topograi)hy  was  carried  back  to  the 
swamp  and  the  swamp  line  located,  except  in  a  few  places  where  ridges  extended  for 
several. nxiles  back  into  the  country.  In  these  places  the  topography  was  carried 
back  to  a  distance  beyond  the  limit  of  the  adjacent  topography. 

Surveys  were  made  of  all  outlets,  bayous,  canals,  lakes,  etc.,  coming  within  the 
scope  of  the  survey,  and  in  some  instances  these  surveys  were  carried  to  a  distance 
beyond  the  ordinary  limits  of  the  work. 

An  especial  endeavor  was  made  to  give  a  complete  representation  of  the  levees, 
and  all  levees  were  located  and  represented  on  the  sketches,  both  those  on  the  front 
and  those  on  the  back  of  the  plantations.  Frequent  cross  sections  of  the  levees 
were  taken,  together  with  elevations  from  the  river  bank  to  the  ground  back  of  the 
levees. 

Much  attention  was  given  to  the  matter  of  determining  property  limits  and  securing 
the  names  of  property  owners.  This  work  ])roved  to  be  very  troublesome,  and  in 
some  thickly  inhabited  districts  complete  information  could  not  be  obtained. 

In  the  vicinity  of  New  Orleans  the  survey  was  made  complete  on  the  right  bank 
of  the  river.  In  New  Orleans  a  survey  was  made  of  the  city  front,  of  the  swamp 
line  back  of  the  city,  and  the  thinly  settled  suburbs.  All  this  work  was  based  on 
the  triangulation  and  several  traverse  lines  chained  through  the  streets  and  con- 
nected with  geodetic  points  previously  determined.  The  details  of  the  interior  of 
the  city  were  left  to  be  taken  from  the  recent  maps  of  the  city  engineers. 

Dnring  most  of  the  season  the  atmospheric  conditions  were  not  favorable  for  good 
stadia  work.  The  platting  showed  a  cousiderablv  greater  average  error  than  during 
the  previous  summer,  the  work  of  cloudy  weather  generally  platting  long,  while 
that  which  was  done  in  the  sunshine  almost  invariably  platted  short.  I  attribute 
these  errors  in  the  first  case  to  the  fact  that  the  boards  were  marked  from  determi- 
nations made  in  the  sunshine  the  previous  summer,  and  intended  to  suit  the  ordi- 
nary conditions  of  summer  weather,  and  in  the  second  case  to  the  boiling  or  dancing 
of  the  atmosphere  in  the  sunshine,  which  magnifies  the  image  of  the  rod  and  gives 
readings  too  small.  The  boiling  of  the  atmosphere,  which  seems  to  be  always  greatest 
in  winter,  was  considerably  increased  on  this  work  by  the  commingling  of  the  warm 
air  from  the  land  with  tlie  cooler  air  from  the  surface  of  the  cold  water  of  the  river. 
The  average  error  of  azimuths  in  the  topographical  work  of  the  season  was  unusually 
small,  owning  mainly,  1  think,  to  an  improvement  in  the  methods  of  centering  stadia 
boards.  The  great  number  of  points  previously  located  by  triangulation,  which 
are  distributed  over  the  whole  extent  of  the  work,  enabled  the  topo^ra])hers  to  con- 
stantly check  their  work  either  by  intersection  or  by  direct  connection  ;  and  by  the 
nse  of  these  checks  in  platting,  inaccuracies  of  the  field  work  were  quite  thoroughly 
correctefl  on  the  field  plats. 

In  comparative  extent  and  in  completeness  of  details  the  topographical  work  of 
this  winter  will,  I  think,  comimro  most  favorably  with  that  of  any  previous  season. 

LEVELS. 

At  the  beginning  of  the  season  a  precise  level  party  was  organized,  under  Mr.  W. 
S.  Williams,  to  extend  the  precise  levels  of  the  previous  year  from  the  Head  of  the 
Passes  to  Port  Eads.  The  work  was  begun  at  the  engineers'  bench  mark  at  the  Head 
of  Passes  Light-House  and  terminated  at  a  bench  mark  established  at  the  end  of 
the  east  jetty;  connection  having  been  made  on  the  way  with  the  two  engineers' 
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gaiigeB,  the  engineers'  bench  mark  at  Port  Eads  Light-House  and  with  Mississippi 
River  CommisHiou  bench  marks  at  mile  intervals  along  South  Pass. 

The  ordinary  levels  consisted  of  a  lino  of  levels  on  each  side  of  the  river,  which 
was  run  behind  the  shore-line  topographers,  and  connected  with  all  stakes  of  the  main 
stadia  line,  all  permanent  bench  marks  of  the  survey,  local  bench  marks,  water 
gauges,  and  high- water  marks.  On  the  stone  lines,  at  intervals  of  3  miles,  tne  lines 
on  opposite  sides  of  the  river  were  connected.  From  Poverty  Point  to  the  upper 
limit  of  the  work  cross  sections  were  taken,  extending  from  the  river  to  the  swamp, 
and  showing  elevations  of  surface  at  intervals  of  50  meters. 

HYDROGRAPHY. 

Soundings  were  taken  by  sections  normal  to  the  course  of  the  stream,  as  nearly  as 
practicable,  and  on  the  average  about  250  meters  apart. 

For  a  small  area  just  above  the  Head  of  the  I^asses,  the  soundings  were  left  to  be 
taken  from  maps  of  recent  surveys  made  by  Mr.  C.  Donovan,  under  orders  of  Mtg. 
Quinn. 

From  the  Head  of  the  Passes  to  Bohemia  plantation  the  soundings  were  taken 
from  a  yawl  and  located  by  transit  observations  from  the  shore,  as  the  yawl  was  too 
small  to  carry  the  observers  for  the  use  of  sextants.  From  Ht>hemia  plantation  to 
the  end  of  the  work  the  soundings  were  taken  from  a  steam  launch,  and  located  by 
sextants,  except  the  first  few  day's  work.  In  order  to  more  completely  check  the 
location  of  soundings,  the  course  of  the  sounding  boat  was  directed  in  a  straight 
line  by  a  tiagman  on  shore.  A  woven  cotton  line  with  a  20-pound  lead  was  used  for 
most  of  the  work,  but  a  heavier  lead  weighing  iW)  i>ouiids  was  used  in  the  deepest 
water.  For  the  i>ur])08e  of  raising  these  heavy  leails  and  the  great  amount  of  line 
necessary,  often  more  than  l.")()  feet,  an<l  reaching  as  much  as  250  feet,  a  reel  was 
used,  which  raised  the  line  and  delivered  it  to  tlie  leadsman  as  fast  as  he  conld  coil 
it  ready  for  another  cast.  By  the  use  of  this  reel  soundings  could  be  taken  every 
minute  in  water  of  not  more  than  150  feet  in  depth. 

As  most  of  the  soundings  taken  indieate<l  a  greattT  de])tli  in  the  channel  than  was 
shown  on  tlie  old  maps,  especial  care  was  taken  in  that  work,  and  every  possible 
means  used  to  insure  perfectly  reliable  soundings.  I  visited  the  sounding  boat  from 
day  to  day  and  iusi>eeted  the  work  of  the  leadsnuin  until  I  satisfied  myself  that  the 
work  being  done  was  reliable  in  every  respect.  As  the  soundings  of  the  latter  |>art 
of  the  season  were  taken  on  a  rising  river  and  in  a  considerable  current  there  might 
be  some  doubt  as  to  their  entire  reliability.  Therefore,  at  the  suggestion  of  Assist- 
ant Kngineer  J.  A.  0<*kerson,  some  experiments  were  made,  after  the  conclusion  of 
the  work,  to  still  further  test  the  accuracy  of  the  sounding.j  taken  in  the  current.  A 
10-i)ound  lead  was  attached  to  a  small  wire  and  as  the  launch  lloated  down  strt^am 
soundings  were  taken  simultaneously  with  this  line  and  the  ordinary  lead  lino,  the 
two  being  suspended  about  IJ  feet  apart  from  the  bow  of  the  launch.  Noponreptible 
diflerence  was  shown  betweem  the  readings  on  th«^  twoliues,  except  when  the  bottom* 
changed,  and  then  the  change  was  first  lndi<*ated  by  one  line  and  quickly  followed 
by  a  similar  reading  on  the  other.  These  «'xperinients  were  conducted  in  various 
parts  of  the  stream  and  at  various  depths  of  water,  also  in  eddies  and  at  the  junction 
of  eddies  witli  the  main  <"urrent.  The  results  were  the  same  throughout  except  along 
the  line  where  the  eddies  joined  the  main  current.  At  these  points  the  experiments 
failed,  owing  to  our  inability  to  handle  the  wireline  with  sullicient  rapidity  to  secure 
plumb  soundings. 

SrUVKY   OK    LAKKS    l»ONTCIIAKTHAI\   AND    MATREPAS. 

The  survey  of  lakes  Pontchartrain  and  Maurepas  was  made  by  a  detached  party 
consisting  of  two  snrvey<>rs  and  eight  men,  together  with  the  crew  of  the  yacht  ou 
whieh  they  were  (luartercd. 

The  work  was  begun  under  Assistant  l"ngiu<;er  W.  G.  Comber,  but  as  Mr.  Comber 
was  repealled  for  servi<*e  on  tl»e  river,  the  work  was  carried  to  completion  under 
direction  of  Mr.  (Jeorge  II.  Kreneh. 

The  work  on  Pontchartrain  hegan  at  Milneburg  au<l  extended  to  the  month  of  Pass 
Manchac.  Both  brandies  of  Pass  Manchac  were  surveye<l,  and  on  Maurepas  the 
work  was  carried  from  Manchac  southward  to  Amite  Kiver.  From  Milneburg  to 
AVest  Knd  the  work  <*onsisted  of  shoreline  and  topograpliy.  and  beyond  West  End  of 
shore  line  witli  sketclies;  and  tht?  wliole  survey  was  based  on  three  chained  lines 
extending  to  the  shore  t»fI*ontchart  rain  from  the  triangnlation  system  of  the  river. 

One  of  these  lines  cross<*d  the  lower  ]iart  of  New  Orb*ans  and  reached  the  lake  at 
Milneburg,  a  second  <*roi*scd  the  upjier  part  of  the  eity  and  terminated  at  West  Fnd, 
while  the  third  left  the  river  oj)])osite  IJonnet  Carre  Point  and  reached  the  lake  at 
Frenier.     From  Frcnier  this  line  was  t^xtended  along  the  track  of  the  Illinois  Ccn- 
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tral  Railroad  to  Pass  Manchac,  thns  giving  a  fourth  point  of  connection  between 
the  shore  line  of  the  lakes  and  the  trian^ulation  system  of  the  river. 

Flags  were  placed  at  short  intervals  along  the  shore  and  series  of  angles  read 
fiomuiem  to  insure  the  more  accurate  transfer  of  azimuth;  and  this  work  was  after- 
wards checked  by  azimuth  carried  by  the  topographer.  Distances  were  read  by 
stadia  and  are  thought  to  be  sufficiently  accurate,  since  the  work  was  checked  at  the 
four  points  above  mentioned  and  as  the  atmospheric  conditions^  over  the  warmer 
water  of  the  lakes^  were  unusually  favorable  for  stadia  readihgs. 

The  river  remained  low  until  late  in  January,  and  the  stage  of  water,  upon  the 
whole,  was  exceptionably  favorable  for  the  work. 

The  weather  was  unusually  ^ood  until  near  the  middle  of  February,  after  which 
there  occurred  a  succession  of  heavy  rains,  lasting  nearly  a  mouth  and  seriously 
hindering  the  work. 

The  health  of  the  party,  on  the  whole,  was  not  good,  as  most  of  those  on  board 
Buffered  from  the  effects  of  malaria  at  some  time  during  the  season.  Several  cases  of 
serious  illness  occurred,  the  most  of  which  were,  unfortunately,  among  the  surveyors 
of  the  party. 

Notwithstanding  the  hindrances  from  bad  health  and  bad  weather,  the  party  made 
good  progress,  and  the  work  laid  out  for  the  season  was  completed  within  ten  days 
of.  the  estimated  time. 

I  am  indebt-ed  to  my  assistants  for  their  cheerful  cooperation.  I  think  I  have  not 
seen  together  a  more  faithful  and  efficient  party  of  surveyors. 

AbsI Stan t  Engineer  W.  G.  Comber  is  entitled  to  especial  mention  for  his  energy  and 
fidelity  to  the  work. 

Very  respectfully,  your  obedient  servant, 

A.  T.  Morrow, 
Assistant  Enginter. 

First  Lieat.  Geo.  A.  Zinn, 

Corps  of  Engineers,  U.  8,  A., 

Secretary  Mississippi  Biver  Commission, 
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Appendix  1  F. 

HKLI»  IIKPOUTS  OX  DISCHARGE  MEASUREMENTS,  AND  REPORT  OF  ASSISTANT  ENOI- 
NEEJl  KIVAS  TILLY  OX  THE  REDUCTION  OK  DISCHARGE  OBSERVATIONS,  WITH  TAB- 
ULATED RESULTS  OF  SAME,  AND  PLATES  SHO\VIN(}  RESULTS  GRAPHICALLY.  ALSO, 
RESULTS  OE  DISCHARGE  OBSERVATIONS  MADE  IN  1879  FOR  THE  *' LOW-WATER 
ROARD.'' 


Contexts. 

Page. 

Reports  upon  field  work 2808 

Report  u]»ou  final  reduction 2820 

Tabulated  diH('liar<ii:e  results.  18i>3,  at  Columbus,  K v 2825 

New  Madrid,  Mo.: \ 2826 

Fulton,  Tenn 2827 

Helena,  Ark 2838 

Arkansas  City,  Ark 2829 

Wilson  Point,  La 2833 

Red  River  Landing,  La 2837 

Sininisport,  La 2839 

Little  Rork,  Ark 2H10 

Clareu<lon,  Ark 2840 

Meter  Ratings 2841 

Carrnllton,  La 2842 

Crevasse  discharges 2844 

Slope  tables '. 2845 

Aj»pkndix. 

Columbus,  Kv.,  1S79 2849 

Pine  Blutt',Ark.,  1871) 2852 

Alexandria,  La. ,  1S79 2854 

Clarendon,  Ark .,  lS7i>,  1S»2 2855 

Memphis,  Tenn. ,  1892 2858 


REPORTS  rroX  FIELD  WORK  AXD   FINAL  REDVCTWX  OF  DISCHARUE  OBSERYA- 

TIOSS  OF  JS'JS,  UIHSlSSIVn  RIVER  AXD  IRIBUTARIES. 

FIELD   REPORTS. 

[KxtruotB  from  n>]>4>rtH  of  Mr.  A.  F.  Kilputriok.  chief  of  pnrty,  upon  field  work  of  discharge  observa- 

tioDH  Hi  ColiinibuH,  Ky'.] 

L 

Memphis,  Tenn.,  March  29, 1893, 

I  have  the  honor  to  submit  the  following,  with  the  a('coin])anying  maps  and  notes, 
as  a  report  on  discharge  observations  made  at  Columbus,  Ky.,  in  February  and 
March,  1893,  by  the  subsurta<'e  or  double-lloat  method.  As  iinally  organized  oa 
February  IS  the  i)arty  consisted  of  assistant  enj^ineer,  2  transit  men,  and  2  skiff 
men.  During  observations  use  was  made  of  tugboat  Cora  llellc  and  crew.  Transits 
were  used  to  locate  iloats  and  soundings.  In  timing  floats  a  stop  watch  was  used. 
►Soundings  were  made  with  :i  12-i)ouud  lead  up  to  and  including  February  27,  and 
with  a  l()-p(nind  lea<l  afterward. 

The  field  work  of  locating  soundings  and  iloats  was  done  in  the  usual  manner. 
It  is  hoped  that  the  maps  and  notes  herewith  submitted  are  so  explanatory  that  a 
detailed  description  of  the  method  of  getting  results  is  omitted. 

Fains  were  taken  in  all  )>arts  of  the  work  andes])(;cial  personal  care  was  exercised 
in  having  the  subsurface  float  travel  midde)>th  the  stream  at  each  place,  and  in 
accurately  timing  the  floats.  In  the  tabulated  slo}>e  sheet  herewith  some  omissions 
are  to  be  noti<'ed  in  the  surfai^e  velo<ity  columns  due  to  i»revailing  winds  at  the  time, 
although  on  same  dates  little  or  no  wind  is  reported.  Apparent  inconsistencies  in 
**Kine  of  slope  inclination*'  is  also  mainly  due  to  variable  winds.  It  was  desirable 
to  have  the  upi)er  and  lower  gauges  farther  removed  from  the  section,  but  impracti- 
cable on  account  of  the  slowness  of  tugboat.  As  heretofore  practiced  the  difficulty 
was  in  reading  the  gauges  (when  so  ch»8e  togeth<;r)  with  the  necessary  degree  of 
accuracy. 

As  ]>er  your  instructions,  observations  were  dis<M)n tinned  on  March  6.  Levels  and 
check  levels  were  run  on  the  7th,  and  party  disbanded  on  following  day. 
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II. 

Memphis,  Tenn.,  June  5,  1S93. 

I  have  the  honor  to  sabmit  with  notes,  maps,  *  and  tabulated  results,  the  foUowiDg 
report  on  discharge  observations  at  Columbus,  Ky.,  in  May,  1893: 

The  same  discharge  section  used  in  February  and  March  of  this  year  was  used  tor 
this  series  of  observations. 

Soundings  were  made  with  a  three-eighths-inch  woven  line  and  16-pound  lead,  and 
velocities  ascertained  with  subsurface  Hoats  of  pattern  used  in  1892-^93. 

An  effort  was  made  daily  to  have  the  Hoats,  numbered  1, 2,  3,  etc.,  cross  the  section 
middepth  the  channel  at  points  1,  2,  3,  etc.,  on  the  line  A.  B.  By  means  of  transits  at 
£  and  C  and  the  parallel  line  550'  above  the  section,  floats  were  started  a])proxi- 
mately  on  perpendiculars  to  the  section  at  said  points  respectively,  with  the  sub- 
merged part  suspended  middepth  the  channel  at  said  points  as  found  the  preceding 
day.  *  »  »  The  first  and  last  floats  were  started  by  estimating  distances  from 
shore  and  at  constant  depths  of  15  feet  and  8  feet  respectively. 

The  tugboat  Cora  Belief  used  during  the  observations,  was  not  powerful  enough 
to  stem  the  current  except  under  favorable  conditions,  although  otherwise  well 
suited  for  the  work.  On  this  account  the  desired  number  of  floats  and  soundings 
could  not  always  be  obtained,  and  surface  velocity  observations,  except  at  the  sec- 
tion, had  to  be  omitted. 

Work  is  often  interrupted  by  passing  steamers,  showers,  and  temporary  strong 
winds.  So  it  is  very  desirable  to  have  a  boat  which  can  do  all  required  in  spite  of 
several  hours  delay.  *  *  *  On  the  20th  of  May,  when  the  water  had  fallen 
2.5'  from  highest  stage  reached,  observations  were  discontinued.  Levels,  connect- 
ing gauges,  were  run  on  May  21,  and  the  party  disorganized. 

Capt.    S.    W.    EOESSLER, 

Corps  of  Engineers, 


[Sxtracts  from  reports  of  Mr.  C.  "W.  Sturtevant,  chief  of  party,  upon  field  work  of  discbarge  opera- 
tions at  Fulton,  Teun.,  1803.] 

I. 

Amelia,  Ark,  April,  1803, 

I  have  the  honor  to  submit  the  following  report  upon  the  measurement  of  the  dis- 
charge of  the  Mississippi  River  at  Fulton,  Tenn.,  during  February  and  March,  1893: 

The  ganging  section  was  moved  downstream  on  account  of  eddy  water  along  the 
Arkansas  shore  at  the  old  location.  The  Tennessee  end  of  the  section  used  is  1,020 
feet  below  Fulton  landing. 

Soundings  were  taken  with  a  65-pound  lead  weight  suspended  by  piano  wire  from 
an  iron  reel ;  no  tags  were  used  on  the  wire,  the  weight  being  low  ered  to  bottom 
just  as  the  steamboat  Itasca  crossed  the  range;  the  number  of  turns  of  the  reel  was 
counted  that  was  necessary  to  raise  weight  to  surface  of  water,  and  a  table  of  depths 
corresponding  to  each  turn  of  crank  is  recorded  in  the  notes :  six  turns  of  crank 
revolved  the  iron  reel  once.  The  circumference  of  drum  was  6.770  feet.  The  sound- 
ings were  located  by  the  intersection  of  two  transit  angles  intersecting  the  mast  of  the 
boat  at  the  instant  it  crossed  the  range,  a  flag  being  waved  on  the  boat  at  this  moment. 
Velocity  of  the  water  was  measured  by  a  double  float,  consisting  of  a  middepth  and 
surface  float  joined  together  by  a  string  whose  length  was  such  that  the  middepth 
float  would  sink  half  way  to  the  bottom  and  the  surface  float  be  on  top  of  water. 

The  middepth  float  was  two  sheets  of  tin  riveted  to  each  other  at  their  centers  and 
then  bent  so  as  to  present  the  most  surface  to  the  water  but  sink  rapidly. 

The  surface  float  was  two  tin  water-tight  cones  joined  base  to  base  and  carried  a 
wire  on  which  was  a  white  flag  6  inches  square. 

On  map,*  let  A  D  represent  the  section  on  which  soundings  were  taken,  one  transit 
being  located  at  B  (1,950  feet  below  discharge  section),  and  the  other  at  C  (1,766  feet 
above  discharge  section).  Eange  signals  were  erected  on  shore  back  of  A  on  line 
AD. 

The  range  lines  F  G  and,  E  H,  parallel  to,  and  200  feet  from  A  D,  were  marked  by 
signals  on  Arkansas  shore.  When  taking  velocity  observations,  the  Itasca,  with 
skiff  in  tow,  would  go  about  500  feet  above  A  D  and  turn  skiff  loose,  after  which  the 
float  would  be  placed  in  water  and  the  skiff"  kept  along  side  of  it,  so  that  the  man 
with  the  flag  would  cross  the  ranges  F  G  and  E  H  at  the  same  time  as  the  float. 
Just  before  arriving  on  each  range  the  flagman  in  skiff"  would  raise  his  flag  and  at 
the  instant  the  float  crossed  the  ranges  bring  his  flag  down  sharply  as  a  signal  to  the 
two  transits  at  A  and  F  to  locate. 

This  was  the  method  used  except  the  first  nine  observations  taken  March  6,  which 

*  Maps  not  printed. 
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were  taken  ap  follows:  A  tele^aph  line  was  erected  joining  B  E  and  F:  twoelectM 
l)ell»  were  placed  in  circuit  at  B  and  F.  Two  telegrai)h  keya  were  alHo  placed  Id 
circuit  at  K  and  F.  At  t\u)  iuHtant  tbe  float  crossed  range  F  G  the  transmit  mau  at 
F  closed  liiri  key  and  the  bells  ran^,  which  signaled  the  transit  man  at  B  to  locate. 
When  theiloat  crossed  the  range  K  H  a  man  would  close  the  key  at  E,  causing  the  bells 
to  sigual  both  trausit*iuen  to  locate  from  F  and  B.  This  method  worked  very  well 
uutiflloats  were  in  middle  of  the  river,  when  the  man  at  E  could  not  tell  when  float 
crossed  range  or  follow  it  at  all  with  a  field  glass.  If  another  transit  had  been 
available  it  would  have  been  a  success.     '     *     ' 

Surface  lioats  were  run  at  gauges  1,  2,  and  4,  and  gauges  1,  2,  3,  and  4  wore  read 
on  each  day  that  observations  were  obtained  after  February  28. 

Gauge  1  was  4.500  feet  beb»w  the  section;  gauge  2  was  on  the  section;  gange  3 
was  about  13,000  feet  above  the  section,  an<l  gauge  4  was  about  6,400  feet  al>bve 
gauge  No.  3,  all  gauges  being  on  the,  Arkansas  shore. 

At  gauge  No.  1  floats  were  run  between  two  ranges  450  feet  apart.  At  gauge  No. 
2,  200  feet  apart.  At  gauge  No.  3  no  Hoats  were  run.  At  gauge  No.  4  the  rau'^^os 
were  198.8  feet  a]>art.  Only  the  maximum  surface  velocities  were  calculated  at  each 
range. 

II. 

Amelia,  Ark.,  May  37 ^  1S93. 

1  have  the  honor  to  transmit  herewith  inclosed  original  notes  of  discharge  observa- 
tions taken  at  Fulton,  Tenn.,  in  May,  18H3. 

The  large  cross-section  area  on  May  10  setuus  excessive.  The  increased  depths 
were  noted  at  the  time  of  sounding,  and  received  my  personal  attention  at  that 
time.     Tbey  an^  correct. 

The  method  of  taking  discliarge  was  the  same  as  used  in  February  and  March, 
1893,  the  sauu;  jmints  being  used  iw  before. 

Capt.  S.  W.  KoESSLEU, 

Corps  of  Engineers^  Memphis,  Tenn, 


[ExtnictH  from  report  of  Mr.  "Williiun  (lorip,  cliiof  of  party,  upon  flolrt  work  of  discharge  obs«rv»- 

tioiis  at  Nfw  Madrid,  Mo.,  February-Marcli  neries,  1893.] 

Amelia,  Ark.,  May  2,  1893, 

I  have  the  honor  to  make  the  following  report  on  the  high  water  discharge  observa- 
tions made  near  New  Madrid,  Mo.,  February  and  March,  1893: 

Tbe  party  aboard  the  steamer  //.  /..  Ahhot  proceeded  to  New  Madrid,  Mo.,  arriving 
there  on  February  20  and  immediately  (>rected  signals  and  took  a  discharge  by  the 
meter  method,  meter,No..29  being  used. 

The  ])arty  consist^'d  of  one  assistant  engineer  in  charge,  one  instrument  man, 
pilot,  steam  engineer,  leadsman,  an<l  boat  crew. 

The  observations  were  ma<le  on  a  section  which  has  almost  the  same  location  as 
the  one  us(>d  in  188X  and  188!),  witli  the  exception  that  the  Kentucky  end  waa 
moved  upstream  about  200  feet,  the  Missouri  <'nd  of  the  section  remaining  the  same. 
At  the  en<l  of  tlie  secti<»n  on  the  right  bank  a  base  line  5,128.2  feet  long  was  measured 
and  checked,  nesirly  at  right  angles  to  tin;  ser^tion.  At  the  end  of  this  base  signal  C 
was  erected,  but  not  being  high  enough,  D  was  erected  and  used  after  February  21, 
1893. 

Ivadial  signals  were  also  erected  along  the  bank  with  I)  as  the  back  signal -to 
deteruiine  the  location  of  the  velocity  stations.  These  locations  were  all  checked  by 
sextant  angles  and  re<-or<led  in  the  tield  book. 

Si;^nals  w«Te,  also  erected  on  the  sertiou  to  dct^'rmine  the  river  width  from  day  to 
day,  the  distanee  between  these  signals  A  and  15  being  G.285.G  feet.  The  di.stance 
from  the  water's  edge  to  these  signals  was  measured  each  <lay,  which  deti^rmiued  the 
river  width. 

Your  instructions  wt^e  to  make  a  set  of  lioat  <d»servations  in  addition  to  the  meter 
observations  every  oth<»r  day  or  thinl  day.  The  donble  float  systt^m  was  used,  the 
8ubnierge<l  lloat  being  a  pine?  box  SO  by  11  by  12  in- lies,  weighted  and  lowere<l  to 
mid  de]>tli,  tbe  weight  being  suOliient  to  bold  the  double  coue-sha]>ed  tin-surface 
float  in  a  vertical  jiosition.  The  lioats  were  located  with  two  transits  on  the  right 
bank  of  the  river.  The  method  of  making  the  observations  with  the  float>8  was  the 
same  as  used  by  nie  at  lIel<Mia,  Ark.,  dnring  the  low  water  <if  1891.  The  observationii 
were  made  as  often  as  the  wealh(?r  permitted. 

The  arrang<'nn'i:ts  and  nietho<l  of  ]>roi<Mlure  duriutr  a  meter  observation  were  the 
sanu;  as  previously  u.sed  in  this  distrirt.  the  meter  being  always  lowered  to  the  six- 
tenths  <bpth.  ( )n  .January  'M  and  I'ebuary  1, 1893,  meter  No.  29  was  rated.  This  was 
the  meter  used  at  New  Madrid. 
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The  method  of  rating  the  meter  was  as  follows:  A  wire  cablo  was  stretched  across 
a  lake  of  still  water  in  chute  of  Island  No.  30.  The  meter  was  attached  to  a  gas  ])i])o 
which  was  suspended  from  the  cable,  the  ^as  pipe  liaving  a  small  iron  pulley  attached 
to  it  BO  it  could  be  drawn  over  the  cable  with  less  friction. 

The  meter  heing  about  3  feet  under  water  was  then  drawn  back  and  forth 
over  this  cable  at  various  velocities,  the  maximum  velocity  obtained  being  10.89  feet 
per  second.  In  order  to  get  a  uniform  velocity  two  reels  (L*i  foet  diameter)  were 
used,  one  at  each  end  of  the  base  to  draw  tht^  mettT  back  and  forth.  A  base  line 
201.3  feet  long  was  measured  along  the  cable  and  long  ])oles  driven  in  to  locate  the 
ends  of  the  base.  To  these  poles  a  piece  of  sheet  copper  was  attached,  which  pro- 
jected over  the  wire  cable  and  about  3  inches  above  it,  and  when  the  meter  arrived 
at  either  of  these  points  an  electric  circuit  was  made  through  wires  leading  fnmi 
the  poles  to  the  register  and  through  the  copper  sheet  and  tlie  gas  pipe  to  the  cable, 
then  back  to  the  register.  In  order  that  the  exact  **  start  and  stop  ''  of  an  obser- 
ration  be  recorded  an  independent  circuit  must  be  made,  and  hence  a  third  point  was 
placed  in  the  register.  This  was  done  by  attaching  the  register  to  a  board  and  then 
taking  a  sounder  And  placing  it  on  a  small  box  or  block  alongside  the  register  in 
BQch  a  position  and  at  such  an  elevation  that  a  wire  fastened  to  the  armature  of  the 
sounder  projected  over  the  tape.  A  pencil  fastened  to  this  wire  made  a  mark  on  the 
tape  when  the  circuit  was  closed  through  the  sounder;  the  circuit  being  closed  as 
long  as  the  copper  strip  or  sheet  is  in  contact  with  the  gas  pipe. 

The  ends  of  the  base  were  about  40  feet  out  in  the  water  on  each  side  so  as  to  give 
the  meter  a  chance  to  be  revolving  before  it  got  to  the  end  of  the  base.  The  depth 
of  the  water  along  the  base  line  was  from  5  to  15  feet.  The  velocity  was  not  entirely 
uniform  overthe  base,  especially  during  the  highrst  and  lowor  velocities,  since  the 
sag  Cffuld  not  all  be  taken  out  of  the  cable  without  breaking  it,  and  the  meter  trav- 
eleil  the  first  half  of  the  base  faster  than  the  last.  The  sag  was  not  greater  at  any 
time  than  6  inches,  i.  e.,  the  ])erpendicular  distance.  Sixty-two  observations  were 
made.  *  *  *  I  think  the  sag  in  the  wire  partly  cause<l  the  variation  in  the  revo- 
lution of  the  meter. 

The  observations  for  a  velocity  varied  from  two  to  four  minutes,  generally  about 
150  seconds,  when  taking  a  discharge.  The  meter  was  tested  every  day  by  spinning 
it  and  noting  the  number  of  seconds  it  would  run. 

The  lead  line  was  a  cotton-braided  five-sixteenths-inch  line  and  a  12-pound  lead. 
It  was  tested  every  day.  On  February  27  and  28  check  soundings  were  nmde  with  a 
No.  17  st-eel  piano  wire  and  a  60-pound  lead. 

Some  of  the  discharges  obtained  by  the  meter  method  are  larger  than  those 
obtained  by  Hoat  method.  This  is  due  to  the  fact  that  the  current  is  not  normal  t«) 
the  section,  being  deflectetl  by  bars  above  and  below  the  line.  A  better  location 
conld  not  be  found  in  this  reach. 

In  determining  the  slope,  the  New  Madrid  gauge  in  St.  .Johns  Bayou  was  used  as 
the  upper  gauge  and  a  lower  gauge  was  established  about  l.^<()0  feet  below  tlie  sec- 
tion on  the  Missouri  shore.  The  distance  between  the  gauges  along  the  Missouri 
shore  was  26,500  feet. 

The  velocity  at  the  lower  gauge  was  about  the  same  as  at  the  section  and  taken 
to  l>e  the  same. 

Capt.  S.  W.  ROESSLER, 

Corps  of  Engineers, 


[EztracUi  from  rop«rt  of  Mr.  William  Oerip,  chief  of  party,  upon    field  work  of  discbarffc  observa- 

tions  at  New  Madrid,  Mo.,  uud  lleleua.  Ark.,  May  and  June,  ISfi'.i.] 

Memphis,  Texx..  Jnue  /?,  /.sCf.!. 

I  have  the  honor  to  make  the  following  report  on  the  discharge  observations  made 
at  New  Madrid,  Mo.,  and  Helena,  Ark.,  during  May  and  .June,  IXiK^: 

At  New  Madrid,  Mo.,  the  seetion  and  signals  were  the  same  as  used  in  February 
and  March,  1H93,  except  that  the  bank  has  caved  on  both  sides  at  the  section  .mil 
was  going  on  while  we  were  occupying  the  same,  hence  the  changes  in  the  river 
width. 

The  instmments  in  use  and  method  of  making  the  (»l)aervations  were  the  sann*  as 
explained  in  my  rejiort  of  May  2,  1«93.  The  same  meter  rating  was  also  used.  The 
meter  was  always  submerged  to  the  six-tenths  depth.     '     •     * 

On  May  12  two  leads  were  used  in  making  the  soundings,  one  on  each  si<b-  of  the 
boat;  the  observer  with  the  sextant  being  on  the  roof.  walke<l  baek  ami  forth  so  as 
to  stand  over  the  leadsman  each  time  who  was  casting  the  lead.  Hy  this  means  the 
soundings  were  ma<le  at  less  distances  a])art.  The  leads  used  weighed  10  i)onnd8, 
and  three-eights-inch  cotton-l)raided  line,  the  foot  marks  being  ]>ninted  tbereon. 

On  May  11  check  soundings  were  made  with  a  60-pound  lead  and  piano  steel  wire. 
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RoimdingH  were  also  made  at  tbo  samo  instant  with  the  ordinary  lead  line,  and  the 
two  sets  agreed  very  closely,  since  the  water  was  shallow  hero. 

As  the  river  f^ot  hifjher  the  current  becanio  n»oro  normal,  and  hence  the  difference 
between  the  two  methods  (lloats  and  meter)  was  less. 

At  Helena,  Ark.,  the  same  section  and  signals  as  used  and  erected  by  Assistant  C. 
W.  Stewart  in  March,  1893,  and  later  by  Assistant  Gardner,  were  used.  Assistant 
Stewart  had  arranged  twenty  signals  on  the  Arkansas  bank,  so  that  a  constant  sex- 
tant angle  of  14-  2'  gives  a  known  location  of  the  velocity  station.  The  angles  and 
distances  from  signal  A  to  the  other  signals  were  measured  and  the  distance  oat 
along  the  section  determined. 

The  head  signal  used  for  locating  the  soundings  was  No.  XX. 

The  same  instruments  and  methods  of  procedure  were  used  as  at  New  Matlrid,  Mo. 

The  float  and  meter  methods  of  determining  the  velocity  at  this  station  agree  very 
closely. 

The  current  was  normal  to  the  section  with  about  two  exceptions:  at  stations 
where  the  velocity  was  taken,  i.  e.,  at  two  velocity  stations  the  current  was  not 
normal  to  the  section,  but  since  they  were  on  the  bar  and  the  current  was  sluggish, 
and  the  x)artial  section  or  area  small,  the  eflect  on  the  total  discharge  was  also  small. 

Capt.  S.  W.  KoESSLKR, 

Corps  of  Knyinccrs. 


[ExtractH  from  report  of  Mr.  M.  ("InrdiHT.  chief  of  part  v.  upon  flohl  work  of  dlHcburgn  oliAervatioDH  at 

Helena.  Ark..  Mny9to2:i,  1S93.] 

Memphis,  Tkns.,  June  :U,  1893, 

I  have  the  hcmor  to  make  the  following  report  on  the  discharge  observations  made 
at  Helena,  Ark.,  during  May,  189S: 

The  steamer  J£.  M.  (iraliam  was  used  for  the  work  and  to  furnish  quarters  for  the 
partv.  I  arrive<l  at  Helena  on  evening  of  May  8,  and  took  the  lirst  observation  on 
the  Mth. 

The  same  section  and  signals  that  had  been  erected  and  used  by  Assistant  C.  W. 
Stewart  in  March,  189H,  were  used.  Assistant  Stewart  had  erected  twenty  signals 
on  the  Arkansas  shore  by  which  to  locate  the  velocity  8tati<ms.  The  angles  and 
distances  from  signal  A  to  the  other  signals  on  shore  were  measured,  and  the  dis- 
tances out  on  the  discharge  section  to  the  velocity  stations  were  computed  and 
re<'orded  in  the  lield  books. 

The  first  two  days  the  soundings  were  located  with  a  sextant  using  signal  XX, 
calling  it  F,  as  the  head  signal.  All  soundings  aft'<»r  that  were  located  with  a 
transit  at  (i  with  the  zero  set  on  A. 

Th»'  instruments  used  were  the  Price  current  meter  No.  48,  submerged  six-tenths 
the  de]>th,  and  double  floats  run  at  mid  depth.  A  l()-]>ound  lead  attached  to  a  three- 
eighths-inch  cotton  braided  lino  was  us(;d  in  sounding.  After  each  day's  sounding  the 
lead  lint^  was  tested  by  stretching  it  out  and  measuring  it  with  a  tape  line,  and  the 
corrected  soundings  oi)tained  and  recorded  in  the  lield  book. 

The  methods  of  taking  the  discharge  measurements  were  as  follows: 

The  steamer  was  taken  to  Station  I  and  a  sounding  was  taken;  the  meter  was  then 
lowered  to  six-tenths  depth  and  the  observation  began.  Care  was  always  t-aken  to 
begin  and  end  th(^  observation  when  the  boat  was  exactly  on  range,  except  in  cases 
where  there  was  an  unusual  amount  of  drift  in  the  river.  All  the  velocity  stations, 
after  the  lirst  day,  were  occu})ied  two  and  on(j-half  minutes,  and  hmger  if  at  the 
expiration  of  that  time  the  boat  was  not  on  range.  When  Station  I  was  flnished  the 
boat  was  taken  to  Station  II  and  the  operation  repeated.  After  all  the  stations  had 
been  oeeu])ied  the  section  was  sounded. 

In  taking  the  floats  the  boat  was  taken  to  Station  I  and  then  run  upstream  for  a 
considerable  distance,  so  that  tln'  float  might  be  lowered  into  the  water  and  get  well 
started  before  the  angles  were  taken.  Two  men  in  a  skifl'  followed  the  float,  and 
when  it  had  gotten  well  started  and  running  at  the  same  vehwity  as  the  water,  a 
man  in  the  skiff  waved  a  flag  and  at  the  samo  instant  two  men  on  shore  with  transits, 
one  at  A,  the  (»ther  at  G,  took  the  angles,  and  at  the  end  of  one  minute  the  flag  was 
again  waved  and  angles  taken,  thus  locating  the  ]>ath  of  the  floats.  All  the  floats 
were  allowed  to  run  one  minute,  except  in  a  few  cases  where  something  obstructed 
the  view  of  the  tiansitmen.     »  ^>  ^  ^  *  *  « 

The  meter  used  is  the  samo  that  Assistant  Stewart  used  in  March,  1893,  and  for 
which  the  same  rating  was  used. 

On  May  21  Assistant  William  («erig  arrived  at  Helena  with  the  steamer  Abbots  to 
relieve  the  party  in  my  charge  and  continue  the  observations.  My  paity  was  dis- 
banded, and  I  was  ordered  to  remain  with  Assistant  Oerig,  to  assist  him  with  the  field 
work. 

Capt.  S.  \V.  KoKssLEU, 

Corpti  of  Engineers. 
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[Extracts  from  reports  of  T.  C.  J.  Baily.  jr.,  chief  of  party,  upon  field  work  of  discharge  observations 
at  Arkansas  City,  Ark. ;  also  of  discharge  at  Cypress  Creek  crevasse  and  flow  across  Ashbrook  Neck 
and  Carters  Neck,  1893.] 

I. 

Greknville,  Miss.,  April  29y  1S93. 

The  following  report  on  discharge  measurements  taken  by  me  during  March  and 
April,  1893,  is  respectfully  submitted : 

The  party  left  Greenville  on  March  1  with  steamer  Meter  and  quarter  boat  for 
high- water  observations  at  'Arkansas  City.  The  river  was  then  rising  rapidly,  which 
rise,  however,  culminated  on  the  11th,  with  43.20  on  the  gauge. 

Section. — The  old  range  used  for  several  years  past  was  changed :  in  azimuth  swung 
downstream  6^  40',  its  east  end  being  560  feet,  its  west  2C0  feet  oelow  the  old  posi- 
tion. The  system  of  radial  targets  was  also  changed.  In  the  field  above  the  engine 
house,  below  the  town  and  1,966  feet  above  the  section,  a  station  32  feet  high  was 
erected  so  as  to  be  visible  from  the  river  over  the  cars  standing  on  the  levee;  this 
was  nsed  as  a  pivot  for  stations  12  to  21,  inclusive.  On  the  Mississippi  side  targets 
from  stations  4  to  11,  inclusive,  were  placed  radial  to  a  pivot  1,388  feet  above  the 
range.  Besides  tliese,  400  feet  nbove  the  section  on  the  Arkansas  side,  was  the  pivot 
for  stations  22  and  23,  while  on  the  Mississippi  side  one  199  feet  above  served  for 
station  1,  one  398  feet  for  stations  2  and  3.  There  were  in  all  23  meter  stations,  150 
feet  apart. 

The  river  at  this  point  is  3,441  feet  broad  between  top  of  banks.  Station  1  varied 
from  81  to  49 ;  station  23,  60  to  54  feet  from  the  water's  edge. 

Relation  of  section  to  flow. — The  old  section  was  changed  in  direction  in  order  to 
eliminate  as  much  as  possible  the  uncertainty  introduced  into  the  discharge  when 
the  section  is  not  normal  to  the  current.  In  order  to  determine  the  direction  of  flow, 
a  skiff  having  a  230-pound  weight  hung  20  feet  below  the  surface  was  allowed  to 
drift  down  the  bend,  starting  in  approximately  the  swiftest  water.  Simultaneous 
azimnths  every  minute  were  taken  on  a  flag  in  the  skiffs  by  two  carefully  located 
transits,  and  checked  by  sextant  angles  from  the  skiff.  The  course  of  the  skitt*  when 
platted  would  be  nearly  the  course  of  maximum  flow  20  feet  below  the  surface.  Two 
trials  were  made  on  a  calm  day,  the  resulting  lines  being  shown  on  accompanying 
map.* 

The  curves  of  flow  as  found  in  the  bend  will  not  vary  over  100  feet  from  a  true 
circle.  In  the  two  runs  the  resulting  radii  are  found  to  be  8,900  and  7,600  feet, 
respectively.  They  cross  the  range  at  about  5^  from  the  normal.  If  the  oast  end 
of  the  section  were  swung  down  river  5^  in  azimuth,  or  so  as  to  be  radial  to  the 
mean  centers  of  curvature  of  the  two  curves,  it  would  be  perpendicular  to  the  max- 
imum flow  as  determined  above. 

Slope  gaugen. — Distances  between  slope  gauges  are  all  measured  along  the  line  of 
maximum  velocity  or  axis  of  flow,  being  projected  normally  on  this  line.  Five  were 
placed  on  each  side  of  the  river,  their  distances  apart  being  as  follows: 

Arkansas.  Mississippi. 

2,500  feet upper  to  middle 2,050  feet 

2,800  feet middle  to  section 3, 0(H)  feet 

1,800  feet section  to  middle 2,300  feet 

2.350  feet middle  to  lower 1,250  feet 

Through  an  error  in  using  elevations  of  bench  marks  their  zeros  were  placed  at 
different  elevations.  They  were,  however,  all  read  from  the  top  and  corrected  to  read 
to  a  gauge  zero  of  116.44'  Cairo  datum.  On  iiccoiint  of  lack  of  time  the  extreme 
upper  and  lower  gauges  were  read  on  but  three  days  and  with  a  falling  river. 

An  examination  of  these  gauge  heights  and  local  slopes  is  interesting  and  shows 
the  following :  Due  to  the  reverse  curves  above,  the  water  surface  at  the  upper  gauges 
is  higher  from  0.06  to  0.01  feet  on  the  Mississi])pi  than  the  Arkansas  side;  at  the 
middle  gauges  it  is  practically  level ;  at  the  section  it  is  from  0.34  on  a  rising  to  0.06 
feet  on  a  falling  river  higher  on  the  Arkansas  than  the  Mississippi  side,  and  this  dif- 
ference increases  down  the  bond  until  it  reaches  0.6  feet  1  mile  bClow  the  section. 
With  a  rising  river  the  slope  on  the  convex  side  is  steep,  that  on  the  concave  prac- 
tically level.  As  the  river  falls  this  level  line  swings  down  to  meet  the  steeper  c(m- 
vex  slope,  which  grows  flatter,  and  the  surfaces  on  both  sides  are  parallel ;  the  hyper- 
bolic paraboloid  has  reduced  to  a  plane,  while  the  difterence  of  elevation  has  reduced 
to  0.06. 

Theae  gauges  were  placed  by  carefully  checked  lines,  and  many  of  them  were  doubly 
checked.  Elevations  were  carried  across  the  river  by  three  crossings  made  on  difter- 
ent  days,  the  mean  of  over  a  hundred  backsights  and  the  same  number  of  foresights 
being  used,  and  bench  marks  connected  by  these  lines.  The  gauges  were  corrected 
according  to  these  crossings,  elevations  on  the  Arkansas  side  being  taken  as  correct. 

*  Map  not  published. 
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Appendix  1  F. 

HELD  REPORTS  OX  DISCHARGE  MEASUREMENTS,  AND  REPORT  OF  ASSISTANT  ENGI- 
NEER KIVAS  TILLY  ON  THE  REDUCTION  OF  D18CUARGE  OBSERVATIONS,  WITH  TAB- 
ULATED RESULTS  OF  SAME,  AND  PLATES  SHOWING  RESULTS  GRAPHICALLY.  ALSO, 
RESULTS  OF  DISCHARGE  OBSERVATIONS  MADE  IN  1879  FOR  THE  '*LOW-WATKR 
BOARD." 
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REPORTS  UPOX  FIELD  WORK  AX  I)   FIXAL  REDVCTIOX  OF  DISCHARGE  OBSERVA- 

TIOXS  OF  ms,  MISSISSIPPI  RIVER  AXD  TRIBUTARIES. 

FIELD    REPORTS. 

[Extracts  from  roportH  of  Mr.  A.  F.  Kilnutrick,  chief  of  party,  iij>on  field  work  of  discharge  observa- 

tiuDH  at  ColumbuH,  Ky'.J 

I. 

Memphis,  Tenn.,  March  29,  1893, 

I  have  the  honor  to  submit  the  following,  with  the  accom])anyin^  maps  and  notes, 
as  a  report  on  discharge  observations  made  at  Columbus,  Ky.,  in  l*ebruaTy  and 
Mareh,  1893,  by  the  subsurface  or  double-float  method.  As  finally  orj^anized  on 
February  18  the  party  consisted  of  assistant  engineer,  2  transit  men,  and  2  skiflf 
men.  During  observations  use  was  made  of  tugboat  Cora  Belle  and  crew.  Transits 
were  used  to  locate  lloats  and  soundings.  In  timing  lloats  a  stop  watch  was  nsed. 
Soundings  were  made  with  a  12-pouna  lead  up  to  and  including  February  27,  and 
with  a  l()-p<>und  lead  afterward. 

The  licld  work  of  locating  soundings  and  lloats  was  done  in  the  usual  manner. 
It  is  hoped  that  the  maps  and  notes  herewith  submitted  are  so  explanatory  that  a 
detailed  description  of  the  method  of  getting  results  is  omitted. 

Pains  were  taken  in  all  parts  of  the  work  andes)>ecial  personal  care  was  exercised 
in  having  the  subsurface  lioat  travel  midde])th  the  stream  at  each  place,  and  in 
accurately'  timing  the  floats.  In  the  tabulated  slope  sheet  herewith  some  omissions 
are  to  be  noticed  in  the  surfa<^e  velocity  columns  due  to  prevailing  winds  at  the  time, 
although  on  same  dates  little  or  no  wind  is  reported.  Apparent  inconsistencies  in 
''sine  of  slope  inclination''  is  also  mainly  due  to  variable  winds.  It  was  desirable 
to  have  the  upper  and  lower  gauges  farther  removed  from  the  section,  but  impracti- 
cable on  account  of  the  slowness  of  tugboat.  As  heretofore  practiced  the  dimcnlty 
was  in  reading  the  gauges  (when  so  close  together)  with  the  necessary  degree  of 
accuracy. 

As  ])er  your  instructions,  observations  were  discontinued  on  March  6.  Levels  and 
check  levels  were  run  on  the  7th,  and  party  disbanded  on  following  day. 
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II. 

Memphis,  Tenn.,  June  5,  1893, 

I  have  the  honor  to  sabmit  with  notes,  maps,"  and  tabulated  results,  the  following 
report  on  discharge  observations  at  Columbus,  Ky.,  in  May,  1893: 

The  same  discharge  section  used  in  February  and  March  of  this  year  was  used  lor 
this  series  of  observations. 

Soundings  were  made  with  a  three-eighths-inch  woven  line  and  16-pound  lead,  and 
velocities  ascertained  with  subsurface  floats  of  pattern  used  in  1892-93. 

An  effort  was  made  daily  to  have  the  floats,  numbered  1, 2, 3,  etc.,  cross  the  section 
middepth  the  channel  at  points  1, 2,  3,  etc.,  on  the  line  A.  B.  By  means  of  transits  at 
£  and  C  and  the  parallel  line  550'  above  the  section,  floats  were  started  approxi- 
mately on  perpendiculars  to  the  section  at  said  points  respectively,  with  the  sub- 
merged part  suspended  middepth  the  channel  at  said  points  as  found  the  preceding 
day.  «  *  »  The  first  and  last  floats  were  started  b^  estimating  distances  from 
shore  and  at  constant  depths  of  15  feet  and  8  feet  respectively. 

The  tugboat  Cora  lielle,  used  during  the  observations,  was  not  powerful  enough 
to  stem  the  current  except  under  favorable  conditions,  although  otherwise  well 
suited  for  the  work.  On  this  account  the  desired  number  of  floats  and  soundings 
could  not  always  be  obtained,  and  surface  velocity  observations,  except  at  the  sec- 
tion, had  to  be  omitted. 

Work  is  often  interrupted  by  passing  steamers,  showers,  and  temporary  strong 
winds.  So  it  is  very  desirable  to  have  a  boat  which  can  do  all  required  in  spite  of 
several  hours  delay.  •  *  *  On  the  20th  of  May,  when  the  water  had  fallen 
2.5'  from  highest  stage  reached,  observations  wore  discontinued.  Levels,  connect- 
iuK  6^^^^B»  were  run  on  May  21,  and  the  party  disorganized. 

Capt.    S.    W.   ROESSLBR, 

Corps  of  Engineers. 


[Extracts  from  report*  of  Mr.  C.  "W.  Sturt^vant,  cbiof  of  party,  upon  field  work  of  discburge  opera- 
tions at  Fulton,  Tenn.,  1803.] 

I. 

Amelia,  Ark,  Apritj  1893. 

I  have  the  honor  to  submit  the  following  report  upon  the  measurement  of  the  dis- 
charge of  the  Mississippi  River  at  Fulton,  Tenn.,  during  February  and  March,  1893: 

The  ganging  section  was  moved  downstream  on  account  of  eddy  water  along  the 
Arkansas  shore  at  the  old  location.  The  Tennessee  end  of  the  section  used  is  1,020 
feet  below  Fulton  landing. 

8onndings  were  taken  with  a  65-pound  lead  weight  suspended  by  piano  wire  from 
an  iron  reel;  no  tags  were  used  on  the  wire,  the  weight  being  lowered  to  bottom 
JQst  as  the  steamboat  Itasca  crossed  the  range;  the  number  of  turns  of  the  reel  was 
counted  that  was  necessary  to  raise  weight  to  surface  of  water,  and  a  table  of  depths 
corresponding  to  each  turn  of  crank  is  recorded  in  the  notes ;  six  turns  of  crank 
revolved  the  iron  reel  once.  The  circumference  of  drum  was  6.770  feet.  The  sound- 
ings were  located  by  the  intersection  of  two  transit  angles  intersecting  the  mast  of  the 
boat  at  the  instant  it  crossed  the  range,  a  flag  being  waved  on  the  boat  at  this  moment. 
Velocity  of  the  water  was  measured  by  a  double  float,  consisting  of  a  middepth  and 
surface  float  joined  together  by  a  string  whose  length  was  such  that  the  midde))th 
float  would  sink  half  way  to  the  bottom  and  the  surface  float  be  on  top  of  water. 

The  middepth  float  was  two  sheets  of  tin  riveted  to  each  other  at  their  centers  and 
then  bent  so  as  to  present  the  most  surface  to  the  wat^r  but  sink  rapidly. 

The  surface  float  was  two  tin  water-tight  cones  joined  base  to  base  and  carried  a 
wire  on  which  was  a  white  flag  6  inches  square. 

On  map,*  let  A  D  represent  the  section  on  which  soundings  were  taken,  one  transit 
being  located  at  B  (1,950  feet  below  discharge  section),  and  the  other  at  C  (1,766  feet 
above  discharge  section).  Range  signals  were  erected  on  shore  back  of  A  on  line 
AD. 

The  range  lines  F  G  and  E  H,  parallel  to,  and  200  feet  from  A  D,  were  marked  by 
sijgrnals  on  Arkansas  shore.  When  taking  velocity  observations,  the  Itasca j  with 
skiff  in  tow,  would  go  about  500  feet  above  A  D  and  turn  skifl'  loose,  after  which  the 
float  would  be  placed  in  water  and  the  skifl'  kept  along  side  of  it,  so  that  the  man 
with  the  flag  would  cross  the  ranges  Y  G  and  E  H  at  the  same  time  as  the  float. 
Just  before  arriving  on  each  range  the  flagman  in  skift'  would  raise  his  flag  and  at 
the  instant  the  float  crossed  the  ranges  bring  his  flag  down  sharply  as  a  signal  to  the 
two  transits  at  A  and  F  to  locate. 

This  was  the  method  used  except  the  first  nine  observations  taken  March  6,  which 

*  Maps  not  printed. 
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a  skiff.  As  the  meter  did  not  change  itn  rate  of  spinning,  the  rating  was  assnmed  to 
remain  constant;  and  this  one  rating  was  nsed  through  the  entire  set  of  observations. 

Price  meter  No.  39,  spinning  between  two  minutes  twenty-iive  seconds  and  two 
minutes  forty  seconds,  was  used. 

(Jbserratu>fi8. — These,  both  regular  (150- foot  stations)  and  flanking,  were  taken  in 
the  same  manner  as  described  in  report  of  April  29,  1S93,  except  that  the  motion  of 
the  boat  during  the  Hanking  was  much  slower  than  during  the  previous  set.  The 
soundings  were  taken  in  the  usual  manner  (described  in  previous  repori). 

Direction  of  current. — Two  sets  of  observations  were  taken  with  a  r^a  !■*  f*-et  long, 
balanced  perpendicularly,  3  trials  in  each  set.  The  paths  were  plotted  on  the  map, 
and  are  sliown  on  the  tracing  which  accompanies  this  report. 

The  general  direction  is  more  nearly  parallel  with  the  banks,  and  does  not  show 
such  a  decided  ''crossing''  as  the  lines  taken  during  March.  The  diA'erence  in  the 
height  of  the  river  explains  this.     *     *     * 

KesnUft. — Generally,  the  meter  was  lowered  20  feet.  *  •  *  On  May  22  two  seta 
of  Hanking  at  40  feet  depth  were  taken,  and  two  sets  taken  at  20  feet  depth,  all 
taken  on  the  same  day.  *  *  *■  On  May  30  a  set  of  regular  station  observations, 
at  about  six-tenths  depth,  were  taken  during  the  same  time  that  20-foot  observations 
were  being  taken.     *     *     * 

CreraHfte  measurement — Crevasse  at  Lake  Port  took  place  May  11, 4  a.  m. ;  measured 
by  Mr.  Kerr  May  13;  discharge,  (54,726  cubic  feet  per  second. 

Crevasse  at  Keigers  May  14,  (>  a.  m.,  and  one  at  (^rand  Lake  May  15,  9  p.  m. 

TlieHe  three  crevasses  measured  by  Mr.  Kerr  May  20  and  a  discharge  of  159,700 
cubic  i'vi't  found. 

On  .lune  10  these  three  crevasses  were  measured  and  gave  a  discharge  of  155,200 
cubic  feet. 

Crevasse  at  Wylys  took  place  May  23,  11  a.  m.,  and  was  measured  May  29,  giving 
a  discharge  of  230,200  cubic  feet. 

Capt.  C.  McD.  TowxsEXi), 

Corps  of  Engineers. 


[Extracts  from  report  of  Mr.  L.  L.  (irifTlth,  chiof  of  partv,  npon  field  work  of  dirtcliargeobflervations, 

ArkuDHUD  Kivtii,  at  Littlo  Kock,  Ark.,  ISiKt.J 

Arkansas  City,  Ark.,  May  20^  1893. 

The  following  report  of  discharge  mcasur(>ments  taken  by  me  in  May,  1893,  is 
rcs])ectfully  submitted : 

'I'he  observer  and  recorder  left  Greenville  Wednesday,  May  3,  at  noon,  for  Little 
Rock,  Ark.,  arriving  at  G  p.  m.  May  4. 

Range. — The  next  day,  with  steamer  Eli  and  two  men,  a  range  was  set  up  as  nearly 
perpendicuhir  to  the  current  as  could  be  determined  without  knowing  its  general 
direction;  parallel  with  this  range  and  200  feet  above  and  200  feet  below  wer^ 
]dace<l  two  Himilar  ranges,  making  the  distance  traveled  by  floats  400  feet.  A  pivot 
was  located  1,-U)5  feet  above  the  discharge  section  and  radial  targets  were  placed  so 
as  to  intersect  the  ujjper  range  at  the  points  which  wore  perpendicularly  above  the 
stations  on  the  discharge  section. 

Locution. —  The  ))oint  selected  for  the  discharge  range  is  7.710  feet  below  the  Little 
Kock  and  Fort  Smith  Kailroad  bridge,  near  the  end  of  a  straight  reach  of  river, 
perj»en<li<'ular  to  the  range,  and  l,0«iO  feet  above  was  located  a  transit  point. 

Stations. — The  stations  were  arranged  in  the  center  of  ea(^h  of  fourtoen  divisions 
of  the  secticm  which  were  all  150  feet  wide,  except  the  end  ones,  which  were  33  feet 
wide. 

FUhUh. — The  observations  were  taken  with  surface  floats,  consisting  of  two  tin 
cones  soldered  base  to  base;  inside  was  jdaced  about  1  pound  of  shot,  which  caused 
the  lloat  to  bo  about  one-half  submerged.  Each  cone  measures  4  inches  in  height 
and  0^  inches  in  the  diameter  of  the  baHC. 

Soundings. — Soundings  were  taken  each  day  just  preceding  the  observations  by 
floats.  A  l()-pound  lead  and  one-(|uarter-incli  •i-ply  cotttm  line  was  used  and  carefully 
graduated  and  teste<l.  Soundings  were  taken  every  75  feet  except  near  the  ends, 
where  tliey  were  taken  closer  together. 

Method  of  computing  results. — The  lirst  measurement  was  taken  May  6,  and  on  each 
day  thereafter  to  and  including  May  1(»,  Ave  in  all.     "     *     " 

The  river  was  falling  during  the  iirst  four  observations,  but  rose  one-tenth  during 
the  last.  <hi  stations  VA  and  11  there  were  a  few  eddies,  probably  caused  by  the 
dikes  above  cm  that  side  of  the  river. 

The  wind  on  eat'h  day  was  blowing  almost  directly  upstream  and  varied  in  inten- 
sity, as  shown  in  the  table,  from  very  light  to  brisk.  All  other  conditions  except 
those  mentioned  were  very  favorable  during  all  tive  days. 
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The  highest  water  had  passed  before  the  first  measurement  was  taken.     *     *     * 
GaugeB, — ^The  U.  S.  Signal  Service  gauge  was  used  in  all  this  work. 

•  «•««** 

Accompanying  this  report  I  send  you  a  map  showing  the  location  of  the  discharge 
section  at  Little  Rock,  Ark.,  and  a  plot  showing  the  section  and  the  directions  taken 
by  the  floats.     *    •     ♦ 

Capt.  C.  McD.  TowNSEND, 

Carpa  of  Engineers, 


lExtrmciB  from  report  of  Mr.  Lnther  Y.  Kerr,  chief  of  party,  upon  field  work  of  discharge  observa- 

tioBs,  White  Kiver,  at  Claieudon,  Ark.,  18U3.] 

Greenville,  Miss.,  May  17,  1893. 

The  following  report  on  the  White  River  discharge  observations  at  Clarendon, 
Ark.y  is  respectfully  submitted: 

On  the  3d  instant  I,  with  one  recorder,  was  ordered  to  proceed  to  Clarendon  and 
make  observ-ations  for  discharge  at  that  point. 

The  steamer  Vedette  having  previously  been  ordered  down  from  the  quarries  in 
Little  Red  for  that  purpose  was  waiting  on  our  arrival  the  morning  of  the  4th. 
The  water  area  at  tne  stage  during  which  the  observations  were  made  is  about 
15,874  feet  wide.  The  only  possible  place  to  get  a  continuous  section  would  be  at 
the  bridge  and  continue  it  out  along  the  railroad  trestle  to  the  high  grounds.  This, 
however,  was  impracticable,  as  the  water  immediately  above,  and  to  a  considerable 
distance  below  the  bridge,  was  too  much  disturbed  by  the  piers  to  give  good  results. 
The  section  was,  therefore,  placed  about  1,100 feet  above  the  bridge,  this  being  as 
near  as  was  considered  safe  to  handle  the  boat,  and  at  a  point  where  the  current 
beyond  the  timber  line  was  imperceptible  and  the  flow  in  the  river  parallel  to  the 
bank,  so  that  the  observations  for  bank  discharge  could  be  taken  up  at  the  bridge 
without  loss  or  repetition. 

Meter  stations  were  located  100  feet  apart  on  the  regular  section.  Observations 
were  taken  from  steamer  by  the  ordinary  method  with  Price  meter  No.  5  and  elec- 
trical apparatus. 

Meter  submerged  six-tenths  depth  and  stations  occu])ied  two  minutes.  *  *  • 
The  meter  stations  for  the  bank  discharge  were  located  along  the  trestle  and  from 
300  to  600  feet  apart;  the  velocity  ascertained  with  the  meter,  which  was  submerged 
Ifoot. 

The  areas  of  the  separate  sections  were  obtained  by  taking  a  mean  of  the  sound- 
ings through  the  section  and  multiplying  by  the  width,  then  this  result  by  the 
velocity  obtained  in  the  observation.  The  first  discharge  was  obtained  on  the  5th 
instant,  of  the  river  only;  the  last  on  the  10th,  making  five  in  all.  Three  sets  of 
observations  for  bank  discharge  were  taken,  6th,  8th,  and  10th.  For  the  total  dis- 
charge on  the  5th,  I  use  the  mean  velocity  found  on  the  6th,  and  the  area  reduced 
by  the  difference  in  gauge  reading;  for  the  9th,  interpolated  between  8th  and  10th. 
Tne  largest  discharge  obtained  was  on  the  10th  instant;  mean  gauge  reading  33.85 
feet.    •    ♦    • 

Capt.  C.  McD.  TowNSEND, 
Corps  of  Engineers, 


OFFICE   REPORT. 

Office  of  the  Secretary,  May  14, 1894. 

Lieutenant:  I  have  the  honor  to  submit  the  following  memoranda  to  accompany 
the  tabulated  results  of  final  reduction  in  this  office  of  discharge  observations  of  1893. 

The  observations  on  the  main  river  are  made  by  the  district  officers  under  direction 
of  the  Mississippi  River  Commission  and  the  field  notes  are  sent  here  for  official  com- 
pntation.  Field  reports,  plats,  and  maps  of  location,  generally  accompany  the  notes. 
The  parts  of  these  reports  relating  to  the  field  work  have  been  printed  on  the  pre- 
ceding pages,  and  also  special  memoranda  for  each  station  are  appended  hereto. 

River  stages  during  observations. — During  the  year  two  fioods  occurred  on  the  main 
riV4'r  below  Cairo;  the  first  of  these,  culminating  in  March,  was  a  moderate  one  and 
of  short  duration;  the  second,  begmning  in  May,  was  a  very  important  flood,  its 
height  at  some  of  the  lower  stations  surpassing  all  former  records. 

Both  of  these  floods  were  measured  in  the  first  to  third  districts,  and  in  the  fourth 
district  the  second  one  only,  as  the  first  rise  was  not  so  well  defined  in  the  lowest 
district.  High  water  discharge  was  also  measured  on  the  Atchafalaya,  White,  and 
Arkansas  rivers. 
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A  tabic  of  higliost  and  lowest  gauge  readings  for  the  year  at  the  differout  local- 
ities has  been  prepared,  giving  also  the  previous  extreme  recorded  readings  for  com- 
parison. The  Hoods  are  also  further  descriljed  in  the  report  of  the  comniissioDy  1893. 
l)uring  the  low-wator  season  only  one  river  dischargii  has  been  reported,  that  on  the 
Mississippi  Kiver  at  Wilson  Point,  La.,  October  24,  1893. 

Field  methods. — The  instnnuents  and  methods  of  oljserving  in  the  dilTerent  districts 
are  practicallj^  the  same  as  in  former  years,  with  th(;  following  exceptions  in  the  third 
and  fourth  districts:  In  the  third  district,  in  addition  to  the  regular  observations 
prescribed  by  the  ('ommission,  velocity  observations  were  made  by  the  so-called 
"Hanking"  method,  whi<h  was  rirst  introduced  at  the  close  of  the  1892  work;  this 
will  be  again  referred  to  further  on. 

A  now  feature  in  the  fourth  district  was  the  use  of  two  parallel  discharge  ranges 
at  each  station,  alxmt  half  a  mile  apart,  and  measuring  the  discharge  at  each,  gen- 
erally on  the  same  day.  This  was  also  done  at  Arkansas  City,  but  for  only  two  days. 
In  the  third  district,  two  gauges  were  read  at  the  section,  one  at  either  shore,  both 
gauges  being  connected  by  careful  leveling. 

Final  reduction. — The  methods  of  final  reduction  are  essentially  the  same  as  have 
been  in  use  in  this  otlice  for  several  years  past  for  similar  observations,  and  have 
been  fully  described  in  previous  reports.  Some  changes  in  detail  have  been  made 
from  time  to  time  to  ac(M)mmodate  special  conditions,  or  where  ex]>erience  has  shown 
that  time  and  labor  can  be  saved  without  imjiairing  the  value  of  the  results.  All 
the  work  has  been  checked,  either  by  comparison  with  held  results  or  having  the 
work  of  one  compntt-r  checked  by  another  at  each  stage  of  the  reduction;  generally' 
the  agreement  with  the  field  results  was  not  sutliciently  close  to  dispense  with  the 
second  computer. 

When  double  floats  were  run  at  mid-depth  the  resulting  velocity  has  been  taken  as 
the  mean  velocity  in  that  vertical  ))lane;  this  relation,  however,  is  not  regarded  as 
finally  determined. 

The  vertical  component  of  the  float  path,  with  regard  to  the  discharge  section, 
has  as  usual  been  taken  for  finding  the  velocity. 

When  the  float  did  not  reach  the  <lischarge  range  a  line  was  produced  in  the 
direction  of  the  float  path  and  its  intersection  with  the  range  located  the  velocity 
station. 

In  the  three  upper  districts  the  velocity  observed  ax  a  station  was  applied  to  the 
area  on  either  side,  halfway  to  the  adjacent  stations;  in  the  fourth  district, the 
soundings  being  only  taken  at  velocity  stations,  the  mean  of  vi'locities  at  each  two 
adjacent  stations  was  applied  over  the  included  area  in  getting  each  partial  dis- 
charge. The  discharge  between  th(;  end  velocity  station  and  shore  was  generally 
compnt'Cd  by  taking  two-thirds  or  fuur-lifths  of  the  velocity  observed  at  the  end 
station.  This  was  determined  by  the  form  of  the  transverse  curve  of  velocities  in 
each  case. 

The  observations  for  rating  the  current  meters  were  redncM'd  by  the  methoil  of 
least  squares  in  the  usual  manner,  except  that  in  the  case  of  meter  No.  38  the  reduc- 
tion was  made  gra)>hically  and  tables  of  equivalent  velocities  and  registrations 
scaled  therefrom.  The  results  of  least  scjuare  reductions  are  given  in  a  table  here- 
with. 

The  plan  adopted  this  year  in  the  third  district  (which  includes  Arkansas  City  and 
Wils(m  Point )  of  keeping  the  meter  at  a  constant  depth  of  20  or  25  feet  below  the 
surface,  as  was  done  in  both  the  regular  and  flanking  observations,  very  much 
increasetl  the  labor  of  reduction.  The  factors  used  to  reduce  velocities  so  o'btaine4l 
are  given  herewith;  they  are  <lerived  from  V2  srts  of  verticals  madtj  at  Arkansas 
City  during  the  season  and  from  813  sets  made  in  1882  at  various  points.  For 
Arkansas  City  these  were  ccmibined  by  taking  the  mean  of  the  two  curves.  For 
Wilson  Point  the  1882  results  only  were  taken,  sinro  no  observations  of  the  vertical 
were  taken  in  1893  at  this  station.  For  results  of  1882  vertical  observations  used, 
see  re])ort  of  the  Mississippi  River  Commission  for  1881,  ]>.  1S9. 

At  lied  liiver  Landing  and  Simmsport  the  meter  was  generally  run  at  mid-depth, 
except  a  few  days  at  three-tenths  or  four-tenths  depth,  the  vertical  curve  of  1882  at 
Red  Kiver  Landing  was  taken  for  reduction  factors  this  year. 

The  ''flanking''  observations  in  the  third  district,  before  referred  to,  and  de8cril>ed 
in  Mr.  P.ailys  report  of  last  year  (see  Report,  Chief  of  Kngineers,  1893,  p.3(>72)  were 
nia<le  by  moving  the  meter  sl<iwly  across  the  river,  ki^eping  the  boat  as  nearly  as  pos- 
»il)leon  the  discharge  range,  and  noting  the  time  and  meter  registratiiuis  as  it  passed 
the  diflerent  stations,  the  latter  being  150  feet  apart.  This  gave  the  velocity  of  the 
boat  across  the  river,  and  the  meter  measured  the  resultant  of  this  motion  of  the  boat 
and  the  velocity  of  the  current,  in  a  horizontal  jdane,  generally  20  feet  below  the 
water  surfactv.  The  velocity  for  each  division  was  found  by  thofollowing  formula: 
«=  i/r  -'  — r  -,  in  whi<*h  r'  ^^  velocity  recorded  by  the  meter  between  the  adjacent 
stations:  i '- velocity  of  boat  between  staticms,  and  r  the  velocity  of  current  in 
that  section  at  the  depth  noted.  The  same  tables  of  vertical  factors  were  used  in 
xeducing  these  as  in  the  regular  observations. 
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In  the  first  and  second  districts,  where  the  meter  was  run  at  six- tenths  depths  this 
depth  has  been  taken,  as  heretofore,  to  represent  the  mean  velocity  in  the  vertical. 

All  the  results  herein  tabulated  are  from  reduction  in  this  office,  except  the  slope 
and  crevasse  tables,  for  which  the  district-office  results  are  taken,  being  first  checked 
as  far  as  possible  and  specially  noted  in  each  case.  Plates  have  been  prepared  for 
each  station,  showing  the  mean  velocities,  water  areas,  and  discharges,  plotted  to 
^au^e  heiffhts,  and  also  the  datum  areas,  gauge  curve,  and  one  or  more  characteristic 
profiles  of  the  discharge  cross  section,  and  also  a  map  of  the  river  in  the  vicinity, 
mrith  the  discharge  section  located  thereon. 

Very  respectfully,  your  obedient  servant, 

KlVAS  TULLY, 

TJ,  S.  Assistant  Engineer. 
First  Lieut.  George  A.  Zinn, 

Corps  of  Engineers  J  U.  S.  A,, 

(Secretary  Mississippi  liirer  Commission. 


COLUMBUS,  KY. 
[For  fieUl  report,  see  pp.  2808  and  2809.] 

The  discharge  section  is  about  300  feet  upstream  from  the  Mobile  and  Ohio  Rail- 
road depot  in  Columbus,  and  is  about  500  feet  upstream  from  upper  end  of  wharf 
boat,  shown  on  Mississippi  River  Commission  chart  No.  4,  scale  1 :  20000.  The  azi- 
muth of  section,  right  bank  to  left  bank,  is  306^.  The  location  is  the  same  as  that 
of  last  year,  except  that  the  Missouri  end  is  moved  upstream  about  60  feet.  The 
velocities  were  all  taken  with  double  floats. 

The  observer  reports  that  the  floats  were  of  same  pattern  as  used  last  year;  the 
latter  were  described  as  follows:  *'The  float  consisted  of  a  double-coned,  air-tight 
tin  buoy,  with  flag,  connected  by  a  fine  cord  with  a  tin  anchor  [subsurface  float], 
which  consisted  or  two  sheets  of  tin  20  inches  by  14  inches,  crossed  at  right  angles, 
making  four  leaves  or  flanges  7  inches  by  20  inches.  The  buoy  was  ^h  inches  diam- 
eter, total  length  12  inches.'^ 

The  readings  of  the  Mississippi  River  Commission  gauge  at  Belmont  are  given  in 
the  table;  the  zero  of  this  gauge  is  286.85  feet  above  the  Cairo  datum  plane,  by 
levels  of  Mississippi  River  Commission  party,  May  8,  1894,  from  1*.  B.  M.  10  and 
B.  M.  ].     The  former  published  value  for  this  gauge  zeco  was  287.14  feet. 

The  datum  line  is  taken  at  43.81  feet  on  the  Belmont  gauge  as  observed  May  9. 

NEW   MADRID,   MO. 
[For  fleltl  report,  see  pp.  2810  .ind  2811.] 

The  discharge  section  is  at  Watson  Landing,  Ky.,  about  3^  miles  below  the  town 
of  New  Madrid,  Mo.  The  Kentucky  end  is  precisely  at  Watson  Landing,  shown  on 
Mississippi  River  Connnission  chart  No.  8,  scale  1 :  20000.  Azimuth  of  section  from 
Kentucky  end  is  66^  30'. 

The  location  is  the  same  as  section  of  1888-'89,  except  that  the  Kentucky  end  has 
been  moved  upstream  about  200  feet. 

The  gauge  readings  tabulated  are  as  observed  on  the  Mississippi  River  Commis- 
sion gauge  at  New  Madrid  by  the  discharge  party.  The  zero  of  this  gauge  is  275.72 
feet  above  the  Cairo  datum  plane.  The  water  surface  at  discharge  section  on  May 
10  was  taken  as  datum  lino  for  the  datum  areas,  the  New  Ma:lrid  gauge  at  the  same 
time  reading  38.10  feet. 

In  regard  to  the  extraordinarily  large  discharge  obtained  with  the  meter  March  1, 
the  observer,  in  answer  to  inijuiry  from  this  office,  writes: 

"The  meter  observations  of  March  1  were  all  rejected,  as  they  were  so  large  and 
as  the  registrations  wore  not  uniform,  being  probably  due  to  false  registrations. 
The  meter  was  examined  (at  the  time),  but  could  And  nothing  wrong  with  it." 

The  chronograpli  slips  were  not  sent  in  with  the  notes,  but  the  mean  registrations 

Ser  second  at  each  station  being  plotted  on  the  cross  section,  the  same  as  for  other 
ays,  gave  a  con»paratively  fair  transverse  curve;  the  resulting  discharge,  has  heen 
tabulated  with  a  note. 

Price  meter  No.  29  was  used  at  six-tenths  depth,  and  was  generally  run  for  about 
150  seconds  at  each  station.  The  values  of  the  meter  constants  are  given  in  tabu- 
lated results  of  ratings  herewith. 
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FULTOX,    TENX. 
[For  field  report,  see  ]>.  2809.] 

The  discharge  soctiou  is  stated  to  be  1,020  feet  below  the  landing  at  Fnlton,  Tenn. ; 
the  lauding  is  shown  on  Mississippi  Kiver  Commission  chart  No.  16,  scale  1:  20000. 
The  discharge  section  is  about  a  mile  below  the  section  used  last  year. 

The  large  increase  of  depth  May  10  was  noticed  in  the  fiehl  and  verified;  the  pro- 
file of  sections  for  this  day  and  also  for  nearest  days  before  and  after  are  given  on 
accouij>anyiug  plate  for  comparison. 

The  tabulated  gauge  readings  are  from  the  Mississippi  River  Commission  gaug^ 
at  Fulton;  the  zero  of  this  gauge  is  228.55  feet  above  the  Cairo  datum  plane. 

1IRLKXA,  ARK. 
[For  field  report,  Hce  jip.  2811  ami  2ftl2.J 

The  discharge  section  is  4,500  feet  below  the  wharf  boat  at  Helena,  shown  on  the 
Mississippi  River  Commission  chart  No.  27,  scale  1:20000.  Azimuth  of  section 
from  right  bank  is  277--. 

The  meters  used  were  I*rice  No.  43  to  May  23,  and  Price  No.  29  from  May  24  to  end 
of  season.  The  values  used  for  the  constants  of  these  meters  are  given  in  table  of 
ratings  herewith.  The  gauge  readings  tabulated  are  from  tlie  Helena  gaus^e 
observed  by  the  discharge  party.  The  zero  of  this  gauge  is  161.98  feet  above  tne 
Cairo  datum  plane.  The  datum  line,  for  comi»uting  datum  areas,  was  taken  at 47.90 
feet  on  this  gauge  as  observed  May  25,  1893. 

The  bank  discharge  tal>ulated  was  measurc^l  on  May  10  and  22,  at  Eagle  Lake 
railroad  trestle,  Mississippi  side  of  river;  the  bank  discharge  given  for  other  days 
is  derived  from  these  two  observations. 

ARKANSAS   CITY,  AUK. 
[For  field  report,  see  p.  2813  et  «eq  ) 

The  discharge  section  is  about  900  fe,et  downstream  from  the  railroad  engine  house, 
shown  on  Mississippi  River  Commission  cliart  No.  37,  scale  1 :  20000. 

For  the  Hanking  discharges,  the  velocities  at  ends  of  section,  where  the  boat 
could  not  Hank  on  account  of  shallow  water,  were  taken  as  observed  by  the  regular 
method.  The  following  factors  were  used  in  reducing  the  velocities  observed  at 
the  dilferent  proportional  <lepth8  to  the  mean  of  the  vertical. 

.1  depth 0.8978 

.2  depth 0.8966 

.3  depth 0.9081 

.4  depth 0.9272 

.5  depth 0.9470 

.()  de]»th 0.9831 

.7  depth 1.0411 

.8  depth 1.0964 

.9  depth 1.2339 

The  Arkansas  City  gauge  readings  are  from  the  Mississippi  River  Commission 
record;  the  zero  of  this  gauge  is  116.44  feet  above  the  Cairo  datum  plane.  The 
"local''  gauge  readings  in  the  standard  tables  are  the  means  of  readings  taken  on 
two  gauges  at  either  end  of  section ;  the  individual  readings  are  given  m  flanking 
tables. 

The  datum  line  is  taken  at  49.81  feet  above  the  zero  of  section  gauges  and  is  the 
mean  of  their  readings  MJiy  29. 

The  over-bank  discharge  tabulated  was  measured  on  line  of  the  discharge  sectionj 
and  on  both  banks  between  levee  and  river;  this  was  observed  May  8,  12,  18,  ana 
2G,  and  other  days  interpolated. 

WILSON   POINT,    LA. 

[For  fie.d  report,  see  p.  2816  et  awj.] 

The  discharge  section  is  about  1,200  feet  above  Wilson  Point  Landing,  as  shown 
on  Mississippi  River  Commissicm  chart  No.  43,  scale  1  :  20000.  Azimuth  of  section 
from  right  bank  is  253*^.  This  is  stated  to  be  about  250  feet  below  section  of  previous 
years.  th»^  azimuth  being  also  changed  about  4^  30'. 

From  March  7  to  13,  sinc^o  the  observer  rep(»rts  an  eddy  extending  out  from  the 
Mississippi  shore  a  distance  varying  from  about  r)00  to  350  feet,  and  locates  its  limit 
each  day  on  the  section,  this  portion  of  the  section  was  given  zero  velocity  in  com- 
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pnting  discharge  bat  is  included  in  the  water  area.  The  observer  states  that  there 
was  an  upstream  current  in  this  eddy,  but  that  he  made  no  observation  or  estimate 
of  its  rate. 

In  the  flanking  discharges  the  velocities  for  ends  of  section  were  taken  from  the 
stationary  observations,  since  the  flanking  observations  were  generally  not  carried 
as  close  to  the  banks  as  in  stationary  method. 

The  vertical  factors  used  to  reduce  velocities  observed  at  diff'erent  proportional 
depths  to  the  mean  velocity  in  that  vertical  plane  are  as  follows : 

.1  depth 0.9136 

.2  depth 0.9154 

.3  depth 0.9269 

.4  depth 0.9349 

.5  depth , 0.9550 

.6  depth : 0.9897 

.7  depth 1.0295 

.8  depth 1.0930 

.9  depth •. 1.1959 

Two  gauges  were  read  at  the  section,  one  at  either  end,  the  zeros  being  93.45  feet 
above  the  Cairo  datum  plane.  The  mean  of  readings  on  these  are  given  under  head  of 
"local"  gauge  in  the  regular  tables,  and  the  individual  readings  of  same  gauges 
appear  in  the  tables  of  flanking  results.  Under  the  head  of  "Lake  Providence" 
gauge  are  given  the  readings  of  the  II.  S.  engineer  gauge  at  that  place;  the  zero  of 
this  gauge  is  89.62  feet  above  the  Cairo  datum  plane. 

Iq  the  tabulation  the  Roman  numerals  give  the  direction  from  which  wind  was 
"blowing,  these  numerals  taken  from  the  face  of  a  watch  held  on  the  range,  with  III 
toward  Mississippi  and  XII  upstream.     North  is  between  XII  and  I. 

The  over-bauK  discharge  was  measured  on  both  banks  between  main  lovee  and 
river,  but  was  at  diff'erent  points  and  not  on  line  of  the  section;  above  the  section 
on  left  bank  and  below  it  on  the  right  bank.  The  bank  discharge  was  observed  May 
9,  16,  and  27,  and  interpolated  for  other  days. 

RED    RIVER   LANDING,    LA. 

No  field  report  has  been  received  for  this  station  or  for  Simmsport.  Discharges 
were  measured  at  two  sections,  one  at  Red  River  Landing  and  the  other  about  one- 
half  mile  above  that,  about  500  feet  above  the  store  at  Torras  Landing. 

The  velocity  and  sounding  stations  were  coincident,  except  that  near  the  shores 
some  extra  soundings  were  sometimes  taken. 

At  Red  River  Landing  section  the  velocity  stations  were  located  from  range  sig- 
nals on  either  shore;  the  distance  between  the  velocity  stations  varied  from  60  to 
230  feet,  the  stations  being  nearest  together  in  the  deepest  part  of  the  river,  and  the 
end  stations  being  generally  from  40  to  100  feet  from  the  bank. 

At  Torras  Landing  the  distance  between  velocity  stations  was  from  100  to  250 
feet,  but*stations  n»ainly  were  200  feet  apart.  The  end  stations  were  40  to  100  feet 
from  the  banks.  The  stations  on  this  section  were  located  from  range  signals  on  left 
bank. 

For  flt>at  observations,  which  were  made  on  two  days  at  Torras  Landing,  a  range 
parallel  to  and  150  feet  below  section  was  laid  out,  and  floats  crossing  discharge 
section  at  the  regular  velocity  stations  and  timed  between  the  ranges  gave  velocity 
at  each  station.  On  .June  29  one  set  of  floats  was  run  at  surface  and  one  set  at  eight- 
tenths  depth;  each  set  was  reduced  to  mean  of  vertical  and  results  tabulated.  On 
Jnly  1  the  discharge  obtained  by  floats  at  mid-depth  are  given  as  observed,  and  also 
as  reduced  by  vertical  factor. 

Tlie  Price  meter  iS'o.  23,  was  used  throughout  for  the  two  sections  on  the  Missis- 
sippi and  also  for  the  two  sections  near  Simmsport.  The  meter  was  generally  run  at 
each  velocity  station  for  two  minutes;  and  at  mid-depth,  with  a  few  exceptions,  when 
the  depth  was  three-tenths  or  four-tenths  for  several  stations.  All  these  have  been 
reduced  to  mean  of  vertical  by  the  following  factors: 

Surface 0.9753 

.2  depth 0.9005 

.3  depth 0.9198 

.4  depth 0.9230 

.5  depth 0.9.572 

.8  depth 1.0998 

The  meter  was  rated  May  22  and  July  12  and  the  results  combined,  taking  the 
weighted  mean  for  each  meter  constant;  these  values  are  given  in  the  table  of  meter 
ratings  herewith. 

The  bank  discharge  tabulated  was  measured  on  the  right  bank  between  river  and 
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l«'vee  c»n  days  marked  in  table  ami  interpolated  for  other  days.  The  end  of  section 
on  ri^bt  bank  wan  taken  at  Htation  0,  and  all  on  the  land  side  of  that  tabulated  as 
over- bank  discharge. 

The  r.  S.  engineer  gauge  readings  at  Red  River  Landing,  as  reported  by  the  dis- 
charge j^irty,  are  tabulated;  tlie  zero  of  this  gauge  is  28.85  feet  above  the  Cairo 
datum  i»laue.  Datum  line  is  taken  at  47.72  and  47.73  I'eet,  respectively,  for  Red  River 
Lauding  and  Terras  Landing  sections,  for  com])uting  datum  areas.  These  readinga 
were  observed  June  27  and  20,  respectively.     Mr.  A.  F.  Woolley ,  jr. ,  was  chief  of  party. 

SIMMSPOUT,    LA^,    ATCIIAFALAYA    RIVKR. 

These  observations  were  taken  in  connection  witli  those  at  Red  River  Lauding 
and  by  the  same  party  and  instruments. 

Two  sections  were  uised.  One  was  at  Simmsport,  established  and  lirst  used  iu 
18i)2,  below  i^ayou  des  (ilaises  and  above  mouth  of  Alligator  Bayou. 

The  oth(T  section  is  stated  to  be  about  three-fourths  of  a  mile  below  Simmsport. 

The  velocity  and  sounding  stations  were  coincident  and  were  from  (JO  to  100  feet 
apart.  End  velocity  stations  on  shallow  side  were  about  130  feet  from  shore,  and  on 
the  deep  side  about  80  feet  or  less.  The  meter  was  run  at  mid-depth  for  two  or  three 
minutes,  but  generally  for  two  minutes. 

The  velocity  stations  were  located  from  fixe<l  shore  signals  on  the  right  bank  for 
lower  and  on  the  h'f't  bank  for  n]>per  sectioi». 

The  Mississippi  Rivei  ( 'ommiwsion gauge  at  Harbre  Landing,  as  read  by  thedischarge 
party,  is  tabulate<l ;  zero  of  this  gauge  is  reported  to  be  24.17  feet  above  the  Cairo 
datum  ])lane.  liarbro  l^anding  is  about  4  miles  above  Simmsport.  Datum  line  was 
taken  on  this  gauge  at  48.10  feet,  as  observed  June  21,  i).  m.,  for  computing  datum 
areas  of  ui»per  section,  and  48.03  feet  for  datum  areas  of  low<?r  section,  the  latter 
reading  observed. June  21,  a.  ni. 

LITTLE    HorK,  ARK.,  ARKANSAS    RIVKR,  AN1>    CLARKXl>ON,  ARK.,  WHITE    RIVKR. 
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Slope  observafionsy  Mississippi  River. 
[Results  of  reduction  at  otlice  of  first  and  second  districts  engineer.] 

COLUMBUS,  KY. 


1 
Date. 

Belmont 
gauge. 

1 

Maximum  surface  vel 
second — 

At  section.  ^;!;,«pi- 

Feet.              Feet. 

ocityper       sIoih':  sinool 

4  ♦  !,.«.««        Between 
"          and  section. 

r  inclination. 

Bet  wocn 
lower  range 
and  rtectiou. 

1893. 
Peb  20 

Feet. 
36.3 
38.5 
39.1 
39.7 
40.1 
40.5 
40.73 
40.73 
40.4 
33.6 
43.15 
43.40 
43.70 
43.80 
43.82 
43.80 
43.77 
43.78 
43.75 
43.65 
43.36 
42.90 
42.32 
41.56 
40.35 

Feet. 

. 0000591 
671 
617 
752 
671 
470 
738 
806 
806 
752 
723 
603 
603 
627 
663 
699 
687 
687 
747 
868 
747 
747 
639 
675 
590 

22  

5.60  ' 

7.20  1 

7.20 

7.50 

6.67  ' 

7.20 

6.92 

6.67 

4.90 

7.14 

23 

24   

6.52 
7.14 

25  

7.86 
8.33 

0000280 

27 

657 

28 

7.70 
6.67 

336 

Mar    1 

8.21 
7.86 

336 

2 

234 

6 

6 

000 

Mav   5     

8.75 
10 

tf 

7 

g          

8.75 
8.75 
9.50 
9.17 
8.60 
9.48 
8.75 
9.01 
8.87 
9.17 
8.75 
8.33 

9 

10 

11 

12 

13      

, 

15 

16 



17 

18 

19 

20 



1 

XoTE. — February  and  March  series.  Sine  of  slope  inclination  calculated  from  romling  of  up])er, 
lower,  and  section  gauges  at  mean  time  of  fioat  observations.  From  ui)per  range  to  section  =  7,450'. 
From  section  to  lower  rang»"=  1,785'.  Omissions  .and  apparent  discrepancies  in  surface  velocity  col- 
nmuB  due  to  prevailing  winds.  Mav  series,  upper  range  and  gauge  are  8,300  feet  above  discharge  sec- 
tion, scaled  along  middle  of  channel. 

NEW  MADRID,  MO. 
[Distance  l)otweon  the  two  gauges,  26,500  feet.] 


Dat«. 


New 
Madrid 
,  gauj;e. 


Maximum  sur- 
face velocity 
per  second — 


At 
upi)er 
gauge. 


At 

lower 

gauge. 


1893. 


Feb. 


.    Feet.    I    Feet.       Feet. 


23 33.10 

34 ;  33.60 

25 1  33.97 

27 


Har 


May 


28- 

28- 

1- 

2. 

:{. 

5. 
6- 
7. 
4- 


34.55 
34.  73 
34.  73 
34.  %A 
34.91 
34.70 
33 

30.00 
28.51 
36 
5 •     30.  .')3 


6 

6.08 

6.42 

6.  08 

5.97 

5.97 

6.42 


6.23 
6.25 
5.93 
5.80 
6.38 


Slope; 
sine  of 
inclina- 
tion. 


Date. 


0000977 
977 
966 
959 
970 


0.33 
6.  17 


7  I 


5.  22 


6.42 


5.93 


1000 

1004 

995 

977 

977 

981 

1842 

1872 


1893. 
May  6.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
15.. 
16., 
17.. 
18.. 
19.. 
20., 


I    New 
Madrid 
;  gauge. 


Feet. 

37.03 

37.87 

38.06 

38. 10 

38.08 

38.04 

37.98 

37.94 

37.76 

37.50 

37.06 

36.  49 

35.90 


Maximum  sur- 
face velocity 
per  second-^ 


At 
upper 
gauge. 


Feet. 
7.41 
6.73 
5.84 
7.12 
6.31 
6.72 
6.20 


At 
lower 
gauge. 

Feet. 


Slope ; 
sine  of 
inclina- 
tion. 


0001879 


6.58 
6.13 


1887 
1804 
1864 
1868 
1861 
1879 
li'75 
1849 
1815 
1819 
1823 
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Slope  oheervationSf  Mississippi  River — Continued 

HELENA,  ARK. 

[Distance  between  Helena  gauge  and  lower  gauge,  12,200  feet.    The  sine  of  the  slope  inolinatkm 
was  computed  from  the  dirferenco  of  gauge  readings  at  the  mean  time  of  discharge  od« 


»servation.] 


Date. 


1893. 
May  9... 
10... 
11... 
12... 
13... 
15... 
16... 
17... 
18... 


Helena 
gauge. 


Feet. 

43.34 

43.49 

43.70 

43.81 

44.20  ! 

44.40 

44.00 

44.89 


Maximum  sur- 
face velocity 
per  second — 


At 
Helena 
gauge. 


Feet. 
2.53 
B.94 
4.61 
5.09 
4.90 
4.87 
5.20 
5.12 
5.34 


At 

lower 

gauge. 


Slope; 
sine  of 
inclina- 
tion. 


Feet,   i 

3.  57  ' 
7.58 
8.48  • 
8.89  ! 
7.58 
8.  80  i 
7.53  ' 
8.07 
8.88 


[n 


0000623 

5(;u 

506 
623 
631 
263 
623 
648 
623 


Date. 


1893. 


Helena 
gauge. 


Feet. 


May  19 4.'>.  22 


20 


45.72 


22 46.89 

23 


....|    47.48 

25 47.90 

26 47.80 


29. 


47 


Juno  1 45,85 


Maximum  sur- 
face velocity 
per  second — 

At     :     At 
Helena,  lower 


Slope; 

sine  of 

incliiut- 

tion. 


gauge. 

Feet. 
5.16 
4.50 
6.43  I 

9    ; 

9.05 
9 
8.73  ' 


gauge. 

Feet. 

8.71 
8.13 
9.07 
8.80 
8.40 
8.74 
8.59 
8.77 


.000689 
672 
664 
721 
8360 
8442 
8115 
8115 


I 


ARKANSAS  CITY,  AUK. 
[Results  of  reduction  at  ortire  of  thiril  district  engineer.] 


• 

Date. 

Mar.     9 

1893. 

10 

11 

13   ..     ..             

18 

20 

CraUgCrt.* 


Side. 


Slopes,  sine  of  in- 
clination. 


24 


*>"i 
*..' 


27 


29 


30 


31 


Apr.      1 


ArkanHas  — 

MiHsLsHippi . 

Arkansas. . . 

MiMsissippi . 

ArkaiiHiis. . . 

Mi.srtiH.si]>pi . 

Arkansas. . . 

Mis.Hissijipi . 

Arkansas. . . 

MisHissippi . 

Arkansas. . . 
I  Missis.>4ippi . 

21 [  .Vrkansas. . . 

I  MiHsissip])i . 
2V '.  Arkansas.. . 

Missinsippi . 

Arkan.sa.s. . . 

Mississippi . 

Aikansas... 

MisHissip])] . 

Arkansas.. . 

MisHissip]>i . 

Arkansas  — 

Mississippi . 

Arkansas 

Mississippi . 

Arkan.sas. .. 

Mississi])pi . 

Arkansas... 

Mississippi . 

Arkansas. .. 

Mississippi . 

Arkansiis. .. 

Mississippi. 

Arkansas 

Mississippi . 

Arkansas 

Mississippi . 

Arkansas. .. 
I  Mississiiipi. 

8 Arkansas. . . 

:  Mississippi . 


6. 


Middle      Middle    Middle  to  S^ection to 
upper.    I    lower.    '  section,      middle. 


Fret. 
43.  05 

42.  S4 
4:{.  18 

43.  03 
43.  20 
43.04 
42.  86 
42.74 
40.60 
40.54 
40.15 
40.  09 
39.95 
39.94 
39.85 
39.81 
39.  S.')  , 
39.  79  ; 
39.90  ; 
39.87  i 
39.9.')  I 
30.  94  I 
39.85  ! 
39.84  i 
39.65  ! 
39.  64 
39.  15  , 
39.  15  : 
38.95  ! 
38.  92  ' 
37.78 
37.67  I 
37.28  ' 
37.16 
36.52 
36.  39 
35.75 
.3.").  64 
34.90 
34.89 
34.  2,'> 
34.19 


Feet. 

42.  95 
42.49 
4.3.12 
42.64 

43.  15 
42.49 
42.  S.5 
42.  39 
40.55 
40 


19 
40.05 
39.69 
39.90 
39.  49 
39.75 
39.41 
39.  75 
39.39 
39.  82 
39.54 
39.88 
39.  49 
39.  80  : 
39.34 
39.  60  I 
39.  24 
.'{9.  10  I 
38.88  : 
38.  90 
38.52 
37.  65  . 
37.  41  : 
37. 12  I 
37.  85 
36.38 
36.  10 
35.  63 
35.39 
34.85 
34.54 
34.14 


000011 
50 
00 
63 
09 
83 
07 
33 
07 
67 
25 
67 
07 
10 
07 
73 
07 
67 
07 
67 
25 
67 
07 
83 
07 
83 
71 
53 
00 
83 
18 
43 
36 
57 
29 
48 
43 
43 
14 
43 
43 
50 


.000072 
086 
033 
087 
Oil 
130 
Oil 
110 
017 
065 
017 
087 
017 
087 
044 
078 
044 
087 
033 
071 
000 
110 
017 
110 
017 
C65 
017 
048 
025 
065 
OU 
070 

061 
017 
043 
000 
065 
006 
110 


*  For  gauge  readings  at  section,  see  tabulated  discharge  results.    For  location  of  gauges,  see  p.  2813. 
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Slope  obiervationt,  MitiUHppi  Rirtr — Coatinned. 

AKKAKSAS  CITT,  ARK.-Continiisd. 
[Remlta  of  reduction  it  offloe  of  thlM  dlHtrirteiiglnuer.) 


ArkuuM 

MlwisBippi 

16.85 

MUiiwippI 

«.7» 

Mi».ifl»ii.pi 

48.47 

Mij»l»»ipl'i 

48.71 

MtsBlsKippi 

48.78 

Mlftalgsippj 

UlH.iKiiippi 

*B» 

i'Jtlnr::::::; 

*B.S« 

i'jrS'" 

«60 

Mi»«-.«ippl 

48.  M 

4H.30 

Arkl'r'^''' 

49.  no 

49.  M 

Mi'-i-sippi 

4n,su 

49.71 

sr'r 

WH* 

40.70 

19.  W 

ArZtr'::;::: 

4B,fll 

49.30 

19  SO 

MiOAlMlppi 

%-^, 

S-Z^':;::::: 

Mi"l"«lpPl 

H 

47.  S4 

"ii/w 


48.24 

"'i8.'7i* 

"is!  77' 


.000018  :. 


;e  reuclinn*  at  ■..■clii.n,  ««>  tnliiilal 
per  and  luwi.r  Kuiijfs,  nul  cibsen 


2848      REPORT  OF  THE  CHIEF   OF   ENGINEERS,  U.  S. 

^VILSON  POINT,  LA. 
(RwDltB  of  reduotioa  at  otBce  of  tkkrd  district  ensiaeer.    ^Inofl  sl£U  Indloate 

ARMY. 

-^l 

Dat«. 

side. 

T-pp«.   l"  Lo.-,r. 

SlDp«.,  B 

Upper. 

tioD. 

La™ 

1893. 

Fill. 

35  32 
34!  SO 
35  S7 

as!  40 

ai!65 

s*.  ;i7 
w.w 

34,08 
34.33 
3J,83 

33.  :'m 

33.  M 
33.1'J 

i;S 

33.28 

a:S 

33.82 

33.23 
32.78 

II 

33.  m 
31,  so 

3o!i>'' 

II 

at.  16 

SB.(B 

35!  OS 
35.30 

I:; 

34.41! 
34.3! 

33!  83 
33.89 

32: 9a 

32.8.-1 
32!  SO 

S:l! 

33.78 
SS.85 
33.80 
32.78 
3?.  03 
32.  6T 
33.42 

31.  ni 

31.62 

mTo 

38.  S3 

.<>0OOB43 
IDOj 

(-901 
-0323 
^0819 
-0322 

otoi 

08« 

— OlBl 

0787 
-M14 

-ten 
osie 

09S3 
-03JB 

-02«B 

— 03TS 

0U2 

-03M 
-02M 

-0122 

0445 
—0771 

-002a 

—1028 

0440 

""llS74 

1 

I2«a  : 
-OlM 

KSS" 

SSa"-;:- 

^"i-«ppi 

?aa,':::::::: 

J 

M«8i.-ippi 

>0 

MiH.i.siiipi 

^ 

aasr 

s,sr.ii!" 

KiSff: : 

M'»?'«iPPi 

MiH«i«-ippi 

Ml».»>tppt 

KtSS'" 

iSSSt 

Mi«.(Mlppl 

Mi.KlHippi 

K,SSK" 

J2a?.;:::;;: 

28.™ 
38.63 

3t;15 

«»-^ippt 

Kai* 

sap 

sssr 

a»:6;i       3i»:7s 

ill  kL" 

M^-^« 

Mi«Ii«.ippl 

ssri" 

«["»'^ippi 

ssz' 

40-89 

-0771 
ik'p'4 
-0B74 

0812 
-0077 

41).  OB  1      i«.  iii 
4a!  OS        4u!mi 

iiiiie       w:87 

g 

J 

Ml-Hlii.l]>t,i 

I,01li.i.-Il.> 

MisHlHippi 
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Slope  ohNtrvatioiis,  Mississippi  Itivcr — Continued. 

WILSON  POINT,  LA.— Continued. 
[  Kesulta  of  retluction  at  otliue  of  third  district  un^iueer.     Minus  sign  indicates  a  reverse  slope.] 


Dat«. 


^y 


Side. 


one 


1893. 
20 Lonifiiana 

Mississippi 
22 Louisiana 

Mississippi 
23 Louisiana 

Mississippi 

24 Louisiana 

Mississippi 

25 I..ouisiana 

Mississippi 

27 Louisiana  . 

I  Mississippi 

30 1  Louisiana  . . 

I  Mississippi 

31 Louisiana  . 

Mississippi 

1 Louisiana  . 

I  Mississippi 

2 1  Louisiana  .. 

Mis.sissippi 

3 !  Louisiana  . 

Mississippi 

5 Louisiana  . 

Mississippi 

6 Louisiana  . 

Mississijjpi 

Louisiana  . 

I  Mississippi 

8 Louisiana  . 

I  Mississippi 


Gauges.* 


Sloi.es,  sine  of  in- 
clination. 


Upper.    I     Lower.  ■     Fpper.  '     Lower. 


Fert. 

4L  25 

40.01 

41.  23 

40.62 

41.26 

40.58 

40.  03 

39.95 

40.  28 

39.65 

39.94 

39.30 

39.67 

39.05 

39.  50 


39.38 


39.  23 
38.57 
39.18 
38.  50 
39.18 
38.50 
39.14 


39.08 
39.03 


Feet. 

40.86 

40.85 

40.85 

40.85 

40.86 

40.85 

40.  20 

40.18 

39.87 

39.88 

39.54 

39.  53 

39.  28 

39.30 

39.07 


38.95 
38.98 
38.85 
38.85 
38.80 
38.78 
38.80 
38.  80 
38.75 
38,75 
38.70 
38.70 
38.  65 
38.  65 


0000612 
—1080 

0612 
—1131 

0G94 
—1285 

0735 
—1028 

0612 
—0823 

0653 
—0771 

0694 
—0977 

0810 


0001210 
—0157 

1165 
—0052 

1165 
—0105 

1266 
—0157 

1316 
-0367 

1210 
—0419 

1114 
-0314 

1165 


0735 


0531 
-1434 

0574 
-1131 

0574 
-1285 

0574 

653i 


0531 


1266 

-0157 

,  1266 

0000 

1210 
—0314 

1210 
—0262 

1266 
-0262 

126G 
—0105 

1266 
—0262 


*  For  location  of  gauges  see  pp.  2816  and  2817.  For  saiigc  readings  at  section  see  tabulated  discliarge 
Malt«. 

.VPI'ENDIX. 

The  following  tabulated  results  of  discharge  observations  of  1879,  not  heretofore 
mblished,  are  inserted  herein  at  request  of  Lieut.  Col.  C.  R.  Suter. 

J.  G.  Warken, 
Captain  of  EngineerSy 
Secretary  Mississippi  Hirer  Commission. 


Sesulta  of  discharge  observations^  made  under  direction  of  Lieut.  Cot.  C.  K.  Suter. 


I)at4?. 


'eb.  28  . 
Lar.     I. 

2. 
3. 
4. 
5. 
G. 
7. 
8. 
9. 


1879. 


[Velocities  taken  witli  double  floats] 
MISSISSIPIM  IIIVKII,  AT  COLUMBUS,  KY 


Giinsit's. 


('r<iss  section. 


Col;im 
bus. 


Local. 


Ar(a.  i 

'     "Menu 

Water.         }'^;^"^^         ^^''l*^''- 
dntnni. 


Width. 


¥*^'V'     Discbarffe 
velocity       »"^"«"fc," 

Ncl-ond.      «*^«"°d- 


rerf. 

F'-rt. 
21.  HO 
27.  40 

•Jti.  !iO 
•J(i.  (o 
L'C.  .'){ 

2«;.  4r> 

.S''/.  ft. 
121..')27 

Sq. 

ft.      ' 

Feet 

Fee 

7. 

Feet. 
4.  23 

Cu.fl. 
513.  702 

HH.  1 

12( 

,  i;i5 

52. 

49 

•• 

410 

7'.t.  () 

19.  ■■'• 

lis.  (i:.7 

3.92 

465,  345 

70.  2 

79.  1 

1 

1 

1 

7!> 

2(5.  :io 
2(i.  :;.5 
2<;. .')() 
20.  .*!;{ 

118.  is;{  1 

1 1  .S.  2'.K'< 
lis, 291 
118,049 

i 

.    .  i 

4.06 
4.0G 
4.  02 
3.  97 

480.  :i56 

7l> 

' 

I 

480,  254 

79.  2 

1 

1 

475,831 

7l> 

: 

J 

468.  809 

ENG  94- 
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I!eniilt>i  of  discharfjc  obn€rrationH,  made  under  direction  of  Lieut.  Col.  C.  I!.  Sitter — Cont'd. 

[ VeloritifH  taken  willi  double  floats.] 
MISSISSIPPI  IIIVEK,  AT  COLUMBHS,  KY.— Continiioil. 


Duto. 


(laufies. 


j  Colnm 

I      1)UH. 


i879 

Mar.  10 

11 

12 

13 

14 

15 

IC 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Apr.    1 

2 

n...... 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

2:1 

2(J 

27 

28 

29 

30 

May     I 

2 

4.....' 

') 

0 

I 

8 

9 

10 

11. 

12 

13 

14 

15 

16 

17 

18 

19 


Fen. 
78.6 
78.4 
78.4 
78.0 
79.7 
80.7 
81.5 
S2. 2 
82.8 
83.4 
83.9 
84.2 
84.4 
84.7 
85.  I 
86.1 
86.8  i 
87.1 
87 
86.9 


86 

80 
86 

86 

86.3 

86.5 


1 


5 
o 


5 


70, 

70, 

70 

70 

70 

70 

69.9 

C9.9 


Local. 


86 

86 

85 

84.9 

84.2 

84 

81.9 

85.  6  ' 

85.9  I 

85.9 

85.9 

85.9 

85.5 

85.2 

85 

84.3 

83.7 

82.8 

81.7 

80.7 

79.7 

78.8 

78.1 

77.3 

76.5 

75.  7 

74.9 

71.2 

73. 

72. 

72. 


71. 
71. 
71 
70.9 


Cross  h  cot  ion. 


Ana. 


Feet. 
25.95 
25.  75 

25.  75 

26.  28 

27.  03 
28.05 

28.  83 

29.  50 
30. 12 
30.77 
:5l.27 
31.52 
31.73 
32.  05 

32.  70 
33.47 
34. 15 
34.45 
34.  35 

34.08 
33.75 
33.55 
33.41 
33.38 
33.42 

33.  65 


Water. 


Sq.ft. 
117,104 
116,  568 
116,  448 


33.83 
33,87 
33.50 

:e.  83 


32.  27 
31. 57 
31.37 

32.  27 
32.90 

33.  22 
33.27 
33.25 
33.  20 
32.  88 
32.53 
32.  32 
31.63 
31 

30. 12 
29.05 
28 

27 

26. 17 

25.  40 

24.  06 

23.82 

23.  02 

22.  26 

21.58 

21 

20.  28 

19.67 

19.  15 

18.70 

18.37 

18.  25 

18.08 

18 

18 

17.88 

17.58 

17.35 

17.25 

17.25 


Below 
(latum. 


Sq.ft. 


122,  C03 


134,  235 


Moan 
<leptli. 


Feet. 


AVliUli. 


Feet. 


Mt»nn 
velocity 

jK»r 
second. 


Discharge 

per 

Hccoud. 


I 


134,  955 


56.00 


2,410 


Fict.       i 
4.0D 
4.07 
3.04 


136, 180 
137,715 


133,  435 

134,  490 


137,700  ! 
138.  709 
139,770 
141, 030 
142.550 


128.745 
128.  880 
!28,  025 
131,346 
132,  570 


138.  285  I 
142*320  I 


130.  230 
133,650 


55.45 
56.14 


53.64 
54.38 
53.34 
54.73 
55.24 


54,26 
55.69 


139,  230 


138.  510 
137,430  i 


130,  095 
i29,'i65 
i29,735 


52.68 
52.48 
52.95 


133,398  I 

i  138,346  I 
131,  085  I 


129, 015 

52.66 

130, 140 

53.12 

132,930 

54.26 

125,  010 

51.02 

134,055  ] 
132,930  I 
131,080  ' 
133,785  ! 
131.  220 
125,100  ; 
124,  3«0  1 


127,890 
127,350 
126,315 
129,  555 
120,  045 
125, 100 
127,125 


120,  735 
119.565 
117,  230 
113,  805 
111,780 
110,970 


100, 160 
98,855 
99,185 
95,  895 

100,  250 


95,  420 


128,  565 

129,  375 
129,  150 
125,  730 
127,890 
129,  015 


124.  605 
124,  200 
127, 170 
122.400 
127.  350 


121,815 


96,345 
09,549 
96, 930 
97,515 
96,400 
96,150 


124,785 
129,690 
128,  385 
129,060 
126,585 
124,  470 


52.20 
51.98 
51.98 
63.10 
.51.  44 
51.06 
51.89 


52.48 
52.81 
52.71 
51.32 
52.20 
52.66 


2,410 
2,400 


2,400 
2,370 
2,400 
2,400 
2,40C 


2,400 
'2,'466 


2, 470 
2,' 460 


2,450 


2,450 
2, 4.50 
2,450  j 
2,450  ; 


2,450 
2,450 
2,  430 
2,440 
2,450 
2,450 
2,450 


2,450 
2,450 
2,450 
2,450 
2,450 
2,450 


50.80 
50.69 
51.91 
49.96 
51.98 


2,450 
2,450 
2,450 
2,450 
2,450 


49.  72 


2,450 


f  0.  93 
52.  93 
52.  40 
52.68 
51.67 
50.80 


2,450 
2.450 
2.450 
2,450 
2,450 
2,450  I 


4.95 
4.91 


5.26 
6.37 
5.34 
5.26 
5.26 


5.29 
5.i6 


6.06 

5.30 

'5.25 


4.73 


5.05 
5.09 


4.S6 

4.98 

5 

4.73 

4.96 

4.42 

4.18 


4.05 
3.90 
3.77 
3.77 
3.63 
3.38 


2.98 
2.97 
2.94 
2.77 
2.58 


Cu./L 
479.207 
473, 8^ 
459,20tt 


4.40         536,973 


4.82  I       616,598 


674.549 
675.781 


723,727 
744,959 
746.339 
741,599 
750,003 


731,799 
733,'8i3 


705,039 

734,*  iii 

'Tai,*947 


6J1, 193 


698,543 
666,737 


652, 346 
061,560 
655.319 
980.814 
651.027 
553.064 
519. 974 


489.544 
469.218 
442.421 
429,897 
405,128 
375,050 


298,124 
293,340 
291.197 
205.221 
259,006 


2.60    253,020 


2.65 

255,331 

2.74 

272.  524 

2.73 

264,730 

2.67 

260,330 

2.63 

253.491 

2.65 

254,723 
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BttuUi  of  dUchargt  obierraliom,  made  aiiiler  direction  of  Lieut.  Col.  C.  It.  Suler— Cont'd. 


MISSISSirri  ItlVER,  at  COLTTUUrS,  Sr.— Cun 


M 


ClO'-„ 

eliun. 

.olocHj- 

Ar 

a. 

Heau 

Width. 

Dwcharge 

"-A 

f«i, 

Fat. 

Fitt. 

Ca.ft. 

iSJ'B 

B,190 

imib 

-•tM 

3]tl,^3l] 

329.MT 

127.  MS 

62.11 

a.*50 

3.'ii 

SBL.aia 

125,730 

61. 3S 

35B,lSt 

i».<;o 

51,82 

2,450 

3.i2 

338.  BIB 

mSpUe 

3.75 

21.25       107,489 


SoTS.—Tbo  isro  of  local  eaagi'  iisvil  l>v  Dbs 
toTtn  frcl,    Kilrscla  ^oni  reporls  folLun-  Uieu)  t 
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ResuJla  of  (Uscharge  ohscrrtitioiifi,  ntadv  under  direction  of  Livttf.  Col.  C.  /*.  Safer — Cont'd. 

ARKANSAS;  mVEPw,  PINE  BLUFT,  ARK. 


Feb. 


3. 
li). 
11. 
12. 

H. 
15. 
IG. 
17. 

18. 

19 

20. 

21. 
•)•) 

2:{- 
24. 
25. 
20. 
27. 
28. 
Mar.     1 . 


Apr. 


:i. 

4. 

5. 
0. 
7. 

8.' 

y. 

10. 

11. 

12. 

i:;. 

H. 
15. 
10. 
17. 

IB. 

19. 

21. 

21. 

22- 

23. 

24 

25. 

2(5. 

27. 

28. 

2!). 

30. 

31. 

1. 

2. 

3. 

4. 

5. 

C. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
U. 
1.-) 
Ki 
17. 
IS 
10. 
20. 
21. 
22. 
2:j. 
24. 
25. 


Dat(^ 


1879. 


Gail 

gC8. 

Cross  stM'.tioii. 

1 

-    

-- 

—  . . 

—         

Moan  vo 

Dis- 

Aroa. 

lo.ity 

charge 

Eitth^ 
R.rck. 

Local. 
Fret. 

Water. 
Sq./t. 

.-- 

Holow 
(latuin. 

Sq.ft. 

Mean 
«h'])tli. 

Feet. 

Feet. 

pe  r       ' 
so<  c»n«i. 

Feet. 

jii'i- 
stioud. 

Feet. 

Ca.ft. 

13 

19.40 
18  29 

ll.O 

m 

i       11 

17.  34 

.• 

10.3  1 

10.  37 
15.  04 
V).0\ 
14.29 
13.60 
13  23 

\                                            \ 

9.  5 

1                         '            ** 

8.9 

1 

8.1   . 

7.  1  i 

1 



1 

...,,.••■. 

1 1       .   .         _ 

'         0.8 

12.81 
12.  03 

i 

:       0.7 

, 

i 

1         G.  0  1 

12.  .50 

7.693 

7.592 

7.75 

980 

3.  .50 

26,019 

'         fl.  5 

12.  31 

7,670 

7,  808 

8.01 

975 

3  15 

24  167 

0.1  , 

11.97 

7,  920 

8.319 

8.53 

975 

2.92 

2J,  101 

5.8  '■ 

11.00 
11.21 

5.5  1 

7,861 

8, 035 

8.24 

975 

2.50 

19.645 

5.2  ; 

10.  62 

7,  555 

8.991 

9.  22 

975 

2  37 

17.893 
17,9TO 

5 

10.  39 

7,430 

9,014 

9.25 

975 

2.42 

;        4.9 

10.13 

7,  335 

0,116 

9.  35 

975 

2.35 

17.  261 

1        4.9 

9.  90 

7,120 

9.104 

9.34 

975 

2  28 

16.282 

4.9 

10.04 

7,217 

9,141 

9.37 

975 

2.  28 

16.450 

4.9 
4.9 

10.  01 
9. 92 

'      *7,3i6 

9,337 

9.57 

975 

2.  24 

16.392 

4.8 

9.85 

7,  235 

9,346 

9.43 

990 

2  25 

16.  245 

4.5 

9.  64 

6,955 

9,  239 

9.19 

1,005 

2  12 

14,  772 

4.3 

9.  30 

6.  600 

9.142 

9.67 

1.008 

2  19 

14.  470 

4.1 

9.  15 

6.490 

9.220 

9.24 

998 

2.08 

13.500 

3.9  1 

8.  95 

0.355 

9,312 

9.29 

1,002 

2.  14 

13,  578 

3.8 

8.77 

.......... 

3.7 

8.  05 

6,190 

9,  440 

9.  35 

1.010 

2  04 

12  649 

3.  0 

8.  59 

0,  030 

9,  261 

9.26 

1.000 

1  88 

11.349 

3.0 

8.04 

5,  940 

9,  346 

9.35 

1,000 

1  91 

11.3G2 

4       ' 

8.94 

0.260 

9.328 

9.19 

1,015 

2  09 

13.079 

4.3 

9.32 

7,010 

9,700 

*9.  65 

1,005 

2  16 

15.  130 

4.8 

9.63 

6,970 

9,340 

9.34 

1,000 

2  16 

15  020 

4.8  ' 
4.6 

9.71 
9.68 

.    .. 

7,070 

9,308 

9.26 

1,005  1 

2.  22 

15.  670 

4.4 

9.45 

7,140 

9,547 

9.50 

1.005  ' 

2.18 

15.  545 

4.5 

9.59 

7,140 

9,486 

9.44 

1,005 

2.29 

16.33a 

5 

9.91 

7.  395 

9,418 

9.37 

1,005 

2.28 

16.841 

4.7 

9.75 

7,350 

9,504 

9.60 

990 

2.25 

16.  578 

4.4 

9.  .59 

7,090 

9,445 

9.44 

1,000 

2.16 

15. 291 

4.2 
4.2 

0.34 

9.28 

6.790 

9,419 

9.34 

1,008 

2.19 

14.880 

4.3 

9.  55 

6,  990 

9,  386 

9.37 

1,002 

2.19 

15.  318 

4,5 

9.57 

6,080 

9.165 

9.16 

1, 000 

2  24 

15. 674 

4 

9.  34 

6,850 

9,  399 

9.40 

1,000 

2.18 

14. 910 

3.8 

8.  95 

6.440 

9,  429 

9.42 

1.000 

2.06 

13.260 

3.0 

8.07 

0,154 

9,377 

9.28 

1,010 

2 

12,292 

3  2 

8.  45 

3 

8.  22 

5,740 

9,  399 

9.31 

I.OIO 
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10.284 

2.9 

8.00 

5,685 

9,483 

9.34 

1,015 

1.78 

10. 141 

2.8 

7.93 

5,  4.''0 

9,  398 

9.26 

1,015 

1.85 

10.036 

3 

8.06 

5.785 

9.632 

9.54 

1,010 

1.79 

10.348 

3.5 

8.43 

5.966 

9,462 

9.37 

1,010 

1.92 

11.502 

3.6 

8.63 

6,165 

9,  369 

9.28 

1,010 

2 

12.323 

3.0 

8.43 

3.1 

8.27 

5,  820 

9, 399 

9,31 

1,010 

1.96 

11.422 

3.1 

8.  10 

5.  590 

9,  424 

9.42 

1,000 

1.61 

10. 118 

3.2 

8.29 

5.  705 

9.  505 

9.47 

1.010 

1.86 

10.589 

4.2 

9.12 

6.  330 

9,172 

9.17 

1,000 

2.34 

14,823 

4.5 

9.52 

6,900 

9,  307 

9.  31 

1,000 

2.17 

14.951 

4.7 

9.  75 

7,080 

9,288 

9.29 

1,000 

2.18 

15,435 

4.5 

3.8 

«».  60 
9.08 

6,  685 

9,  479 

9.39 

1,010 

2.12 

14.190 

3.3 

8.50 

6.  2.->0 

9.043 

9.  .55 

1,010 

1.91 

11. 9M 

3 

8.18 

5.  840 

9,515 

9.  44 

1.008 

1.91 

11.144 

2.8 

7.  93 

5,  780 

9,048 

9.  .55 

1,010 

1.81 

10. 416 

3.1 

8.04 

5.  000 

9.  510 

9.  51 

1.000 

1.87 

10. 564 

3.3 

8.19 

5.  825 

9,  .VJ3 

9.  45 

1,008 

1.98 

11.518 

3 

2.8 

8.  05 

1 

7.74 

5,  390 

9,  497 

9.42 

1,008 

1.75 

9,431 

2.5 

7.55 

5.  270 

9.  5^5 

9.  ,54 

1,005 

1.73 

9.130 

2.5 

7.42 

5,185 

9.  .577 

9.  .50 

1.008 

1.58 

8.212 

2.3 

7.20 

5,080 

9,600 

9.55 

1,010 

1.72 

8,700 

2.2 

7.27 

1 
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llctalla  ../ ilhchan/F  ob^nialiou;!,  mitde  iiuikr  ilirtelie,,  of  Liral.  Cot.  C.  /.■.  SiiJtr— t'oiitM. 
AllKAXSAS  RIVER,  PINE  BLUFK.  AKK.— Ci.iiliuueil. 


Note,— Liitle  lio.k  e 


.     Anui, 

loiiiv 

.Li  I'V- 

i.„..i. 

Uvan 

^VLlth, 

J'oU 

It«-k. 

W:.^,.. 

IVloir 

J-n,l. 

'■'':':> 

'^-.I- 

\^. 

^4. 

'■"'"50 

'fuiiM 

^"'-<, 

(■«.  .ft. 

ill's 

15.40 

1^,816 

11.71 

IV' 

I'm 

10,57S 

1U.28T 

II.K1 

l.tMO 

a.  65 

0:1.704 

'»" 

lt,OM 

B,afi7 

iM 

1.W5 

a.j2 

4.^  71.; 

V 

11.  sn 
It),  u 

HI.1M 

B.7!13 

B.5fl 

1.020 

1t.il 

ilj 

Vm 

17 

7,10S 

10,101 

».51 

i.otz 

LBS!         H,ll« 

2.7 

1.050 

1,040 

I'? 

6  72 

10,110 

j'nj 

fl.  S9 

4,UtU 

]l 

6.4r. 

i'^ 

10  IW 

t.ll 

1.40 

o:5M 

0.3H 

i.3iO 

9.3B 

s!:io 

3.405 

e.ssb 

1.040 

1.11 

i.m 

i  " 

5,W 

e.B«) 

9.21 

1.O40 

4. 4:12 

?ii 

'A^ 

O.SM 

10 

fi!«3 

9  70 

1.040 
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liesulta  of  (Vtttchanic  obtscrraiiuuR^   made  nti(hr  direction  of  Maj.    W,  Hi  IF,  BemymuHL, 

in  1S\ 


S'70. 


[Veloi'ities  taken  with  doiiblo  floats.] 
IlED  KIVEK.  ALEXANDRIA,  LA. 


Fci).  24 

25 

2S 

Mur.  1 

•J 

4 

r, 

0 
I 

K 
10 
11 
12 
14 
13 
18 
10 
20 
21 
22 
21 
•J5 
20 
27 
2< 
2:) 

:m 

Apr.  2 

:( 

4 

5 

7 

8 

9 

10 

U 

12 

14 

15 

10 

18 

10 

2;j 

20 
2S 
20 
30 
1 
2 
3 
T) 
0 
7 
8 
0 
10 
12 
13 
14 
l.'i 
10 
17 
10 
20 
21 

2.3 
24 
20 
27 
28 
29 
30 
31 


Mnv 


Date. 


1879. 


i 

:    Water 

!  Mean  ve- 

iDischarj^e 

Direction 

loeity  per 

per  HOC- 

and  force  of 

g.ingo. 

;      urou. 
Sq.ft. 

,    80C<»U<1. 

Feet. 

ond. 

wind. 

Feet. 

Ou.  ft. 

35.1 

13,364 

2.778 

37. 119 

Upl. 

35.4 

13,  573 

2.  779 

37,  7i5 

Up  2. 

35.3 

13,  499 

2.  705 

36,  518 

Cairo. 

35 

13,294 

2.  730 

36,206 

Up  1. 

34.6 

13,  OU 

2.733 

35,566 

Calm. 

34.3 

12.  800 

2.674 

34,246 

f  alui. 

33.9 

12.  529 

2.664 

33,  375 

Calm. 

33.3 

12.114 

2.665 

32,281 

Ip  1. 

33 

11.917 

2.655 

31,640 

Up  1. 

32.5 

11,574 

2.  501 

29,637 

Up  1. 

31.0 

10, 1'59 

2.  527 

27,6UO 

Calm. 

31.2 

10.680 

2.  503 

20,  750 

Calm. 

30.  8 

10,413 

2. 530 

26, 344 

Acro.s8  1. 

20.8 

9,738 

2.  502 

24, 955 

Calm. 

29.3 

9,401 

2.  435 

22,893 

Up  1. 

28.7 

8,948 

2.  625 

23,486 

Acroiia  1. 

2S.5 

8,815 

2.500 

22,040 

Calm. 

2S.5 

8.815 

2.520 

22,211 

Up  2. 

28.3 

8,681 

2.609 

22,651 

Calm. 

27.9 

8.414 

2.623 

22. 074 

Calm. 

20.0 

7,445 

2.548 

18, 971 

Calm. 

20 

7,000 

2.497 

17, 629 

Up  1. 

25.5 

6,737 

2.  539 

17, 107 

Calm. 

25 

6,412 

2.496 

16,  003 

Calm. 

24.5 

6,088 

2. 444 

14, 878 

Up  1. 

24.1 

5.  829 

2.  520 

14,  687 

Down  2. 

23.3 

5,314 

2.  306 

12.  573 

Up  3. 

22. 8 

4,857 

2.564 

12,  455 

xVcroas  2. 

22. 4 

4,604 

2.583 

11,890 

Down  2. 

22. 2 

4.478 

2.  485 

11,  m^ 

Cahn. 

21.9 

4,288 

2.444 

10, 478 

Calm. 

21.5 

4,  038 

2.493 

10,  060 

Down  2. 

21.  2 

3,  851 

2.442 

0.  402 

Calm. 

21 

3,  721 

2.  358 

8.773 

Up  3. 

20.7 

3.540 

2.585 

9.149 

Down  4. 

20.  5 

3,416 

2.  405 

8,422 

Down  2. 

20.2 

3,  230 

2. 397 

7.743 

Up  1. 

20. 4 

3.458 

2.412 

8.  340 

Aoroaa  2. 

20.3 

3,  39<J 

2.  404 

8.  164 

Calm. 

21.8 

4,328 

2.506 

10,  845 

(aim. 

23.9 

5,662 

2.720 

15,408 

Down  3. 

24.0 

5.  032 

2.  684 

15,  010 

Up  I. 

24. 0 

5.  932 

2.008 

15,  476 

Up  3. 

30.8 

9,563 

3.448 

32. 973 

Down  1. 

35 

12. 461 

3.255 

40, 500 

Calm. 

34.7 

12,255 

3.  020 

37,011 

Calm. 

3.3.7 

11,561 

2.889 

33, 400 

Up  1. 

32.9 

11,202 

2. 824 

31  805 

Down  1 

31.9 

10,  572 

2.  078 

28,  308 

Tp  2. 

::o.9 

9.887 

2.  003 

25,  731 

Up  2. 

29.  4 

8.708 

2.  000 

22.  845 

Calm. 

29.4 

8.708 

2.  702 

24.  218 

Down  2. 

30.6 

9.081 

2.  800 

27. 749 

Across  1. 

31.4 

10.  229 

2. 832 

28,  907 

Calm. 

31.8 

10.503 

2.  809 

20,  503 

I'p  L 

32. 3 

10, 848 

2.850 

30,917 

Calm. 

33.5 

12, 140 

2.940 

35,  767 

Up  1. 

33.8 

12, 346 

2.974 

36,  721 

Up  ). 

34.3 

12.  693 

3.  051 

38.  733 

Down  2. 

34.8 

13,046 

3.U95 

40.384 

Down  2. 

35.3 

13,  399 

3. 070 

41,133 

Down  2. 

:J5.8 

13.  751 

3.081 

42.363 

Calm. 

37 

14.  632 

3.155 

46, 161 

Up  1. 

37.3 

14.844 

3.192 

47, 385 

Up  2. 

:.7. 7 

15. 128 

3.  202 

40, 348 

Down  2. 

38.  1 

15,  409 

3.  285 

50,  203 

Up  2. 

:is.  3 

15.  553 

3.184 

40,  526 

Up  2. 

38.6 

15,  768 

3.135 

40, 437 

Up  1. 

38.6 

15.  864 

3. 108  1 

50,  26.3 

Up  1. 

38. 4 

15,723  1 

3.114 

48.957 

Up  1. 

38.2 

15,580  ' 

3.105 

48.  378 

Up  L 

37.9 

13,  307 

3.033  j 

46.  006  , 

Up  2. 

37.4 

15.013 

2.991  1 

44,900 

Up  1. 

36.9 

14,  659 

2.982  ' 

43,716  ' 

Up  2. 
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Sfmllf  of  diovharyc  obierr 


I  of  HaJ.   W.  M.  U.  Bcnyauri, 


REI>  RU'EIt.  ALKXANDRIA 


w 

Uenn  vc 

Discharfp 

Dircrti 

""■"■ 

Flit. 

'-'.r 

""'„';-;;' 

2. 709 

32,4eU 

i-r'' 

2.  TOO 

J:f;r 

^l- 

2.023 

'■•" 

Upl. 

ll«nr» 

IMw^hiTBO 

■'^^.r 

]'^:T' 

2.7« 

»*« 

i.tst 

14.  om 

li-^;t 

1.8M 

ie,M2 

1.781 

ij.an 

IMS 

15,33a 
15.*03 

i'b^s 

IB.  196 

i;i 

IK,  398 

2"!^ 

rnosi 
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Hesulta  of  discharye  ohHervaiionH,  made  under  direction  of  MaJ.    IV,   H.  H,  Benyaurd, 

in  1S70— Continued. 

WHITE  RIVKR,  CLARENDON,  ARK.— Coiitiiiuecl. 


Date. 

1 
Gauge.* 

Feet. 

18.7 

19. 

19.2 

19.3 

19.3 

18.5 

17.9 

17.2 

16.3 

15.5 

13.8 

12.7 

12.6 

11. H 

11.4 

10.9 

10.4 

8.7 

8.3 

8.3 

8.7 

8.8 

8.6 

8.4 

7.7 

7.2 

7. 

Mav      6      ... 

1879. 

8 

9 

10 

]3 

14 

15 

10 

17 

19 

22 

23 

20 

27           

28 

1'9 

June     3 ' 

c 

7 

9 

10 

12 

13 

18 

20 

0.8 

Water 
area. 


Sq.  ft. 

11.762 

11.894 

12,  001 

12.  052 

12, 078 

11,643 

11,326 

10, 932 

10,484 

10, 036 

9,170 

8.454 

8,377 

7.968 

7,767 

7,  506 

7.  277 

6.  421 

6,  209 

6,185 

6,  408 

6.434 

6.  358 

6.  2.')9 

5,013 

5,644 

5,571 

5.474 


Mean  vc-  j  Discbarge 
locity  i>eri    i>er  sec- 
Hecond.   i       ond. 


Direction 

ami  force  of 

wind. 


Feet. 
2.115 
2. 192 
2. 196. 
2.162 
2.122 
2.001 
1.993 
1.879 
1.816 
1.  782 
1.627 
1.635 
1.630 
1.549 
1.493 
1.468 
1.425 
1.  324 


1.218 
1.307 
1.  352 
1.338 
1.291 
1.284 
1.212 
1.219 
1. 191 
1.089 


Cm.  ft. 

24.880  ; 
26,072  i 
26,3.')9  I 
26.055  ' 
25,634  ; 
23.2i»5  I 
22,570  I 
20,643  i 
19,035 

17.881  ' 
14,020  i 
13,823 
13,  057 
12.  346 
11.596 
11,019 
10,  373 

8.500 
7.563 
8, 082 
8,664 
8.609 
H,  208 
8.  036 
7.167 
6.  879 
6.635 
5,962 


Down 

Down 

Calm. 

Calm. 

Up  2. 

I'pl. 

Calm. 

Down 

D<»wn 

Calm. 

Calm. 

Down 

Down 

Up  1. 

Up  1. 

Calm. 

Up  1. 

Down 

Up  2. 

Calm. 

Up  I. 

Up  I. 

Calm. 

Calm. 

Down 

Down 

Down 

Up  2. 


2. 
1, 


1. 
2. 


1. 
1. 


1. 


1. 
1. 
2. 


*  Thirt  gau;j»'  i;*  at  the  same  elevation  as  ;jauge  <>f  the  ArisHiKsiiijn  River  CninniiHflion. 

[ExtrartH  from  report  of  Mr.  N.  W.  Kayrfl,  attsistiint  to  Miy.  C.  K.  Suter,  dated  July,  1879.] 

COLU.MBUS,  KY. 


The  observations  were  contined  to  lloata  run  at  mid-depth  only.  The  floats  used 
for  stihHurface  Hoats  were  tin  cylinders  8  inches  hi^h,  8  inches  in  diameter,  with  an 
air  8))ace  triungnlar  in  section,  the  base  being  at  the  top  of  the  float  and  the  vertex 
at  the  center  of  the  length  of  the  float.  The  float  was  ballasted  with  a  baud  of 
lead  at  the  bottom.  The  surface  float  was  a  tin  ellipsoid.  The  two  floats  were  con- 
nected by  a  lino  wire,  abont  0.017  inch  in  diameter.     ^     *     '^ 

The  starting  range,  so  called,  was  divided  into  s]>aces  of  100  feet  each,  across  the 
river,  and  angles  at  the  lower  station  of  the  discharge  sections,  corresponding  to 
each  of  these  lOOleet  intervals,  were  turned  ofl*  in  succession  as  the  successive  floats 
were  placed  in  the  water.  ^  "  *  Xn  observation,  therefore,  was  considered  sat- 
isfactory if  the  position  of  the  lower  float  fell  between  these  limits  (four-tenths  and 
six-tenths  depths)  in  crossing  the  discharge  section.  The  discharge  section  was 
Bounded  at  least  once  a  week  and  often  twice  a  week.     *     *     * 

Datum  line  taken  at  30  feet  on  the  local  gauge  as  tabulated. 

PINE    BLUFF,  AHK. 

The  datum  line  was  taken  at  12  feet  on  the  local  gauge  as  tabulated. 
[Extra<'t»  from  report  of  Mr.  11.  IJ.  Herr,  assistant  toMaj.  W.  H.TI.  Bcnyaunl,  datetl  Octohor^O,  1879.] 

ALEXANDltiA,  LA. 

[The  methods  employed  at  Alexandria  and  Clarendon  are  stated  to  bo  similar  to 
those  of  Hampton  Landing.  The  latter  liave  been  des<Tibed  in  Kei)ort  of  Chief  of 
Engineers,  1S87,  p.  2701.] 

This  station  was  on  a  straight  reach  of  the  river,  about  1  mile  below  Alexandria. 
Banks  were  both  high  and  permanent,  and  the  conditions  generallv  were  very  favor- 
able.    *     *     - 
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Zero  of  water  gauge  at  station  was  20  feet  below  zero  of  United  States  engineer 
gauge  at  Alexandria,  55.853  feet  below  the  United  States  bench  mark  at  Alexandria 
(the  top  of  the  most  easterly  star  on  top  of  the  iron  sill  at  west  door  on  front  of  the 
Exchange  Hotel  building).     -     «     * 

CLARENDON,    AUK. 

About  1  mile  below  Clarendon  a  high  bank  was  found  on  the  east  side,  and  the 
distance  (nearly  4  miles)  across  bottom  lands  to  high  bluft's  on  opposite  side  was, 
according  to  pilots  and  others,  less  than  at  any  point  below.  Other  features  being 
favorable  also,  this  site  was  ado])ted  for  location  of  discharge  section.     •     *     * 

The  water  gauge  at  station  had  its  zero  38.68  feet  below  top  of  south  end  of  stone 
sill*  at  east  door  of  court-house  at  Clarendon.     >     *     * 

To  determine  discharge  during  stages  higher  than  about  18  feet  on  the  gauge  it 
was  necessary  to  take  into  consideration  the  overflow  on  bottom  land  west  of  the 
ordinary  channel.  That  this  might  bo  accomplished  a  line  was  cut  through  timber 
and  cane  to  blufls  beyond.  A  i)lan  and  profile  of  a  line  through  this  cut  is  shown 
on  plate  herewith.  Although  much  timber  and  other  vegetation  caused  a  very  low 
velocity  in  water  passing  over  bottom  land,  the  distance  on  section  was  so  great  in 
comparison  with  that  across  ordinary  channel  that  for  higher  stages  it  could  not  be 
neglected. t 

Floats  used  were  somewhat  smaller  than  those  described.  The  third  form  was 
adopted  after  the  others  had  been  used  up. 

*Thi8  is  B.  M.  No.  1  (Benyaurd,  1879). 

tThe  table  does  not  include  discharge  of  Rockrow  Bayou,  which  was  only  381 
cubic  feet  per  second  at  its  maximum,  May  9. 
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Appendix  2. 

report  of  capt.  s.  w.  uokssler,  corps  of  engineklls^  upox  operations  in  the 

first  am)  second  districts. 

United  States  Engineer  Office, 

MemphiSy  Tenn.,  Juiiv  /,  IS94. 

General:  I  bavc  tlio  honor  to  submit  the  following  report  of  operations  in  the 
First  and  Second  Districts  for  the  period  May  31, 1893,  to  May  31, 1894: 

FIRST    district  (CAIRO    TO    FOOT   OF    ISlJ^.ND    NO.   40,   220  MILES). 

ColumbuSf  Kj/.,  2t  miles  below  Cairo. — The  work  of  improvement  at  this  ])oint  con- 
sists of^tive  spur  dikes  of  hrnsh  and  stone,  bnilt  in  1889  and  1890,  to  protect  abont 
2,200  feet  of  bank  in  front  of  tlic  town,  which  was  threatening  to  cave.  The  purpose 
for  which  they  were  constructed  has  been  accomplished.  A  small  amount  of  caving 
has  been  noticed  in  the  unprotected  intervals  between  Dikes  3  and  4,  and  4  and  5, 
abovi'  low  water,  slightly  undermining  the  edges  of  the  foundaticm  mattresses,  but 
aj)pear8not  to  have  developed  sutliciently,  as  yet,  to  seriously  threaten  the  stability 
of  the  sj)ur8.     No  further  work  is  at  present  deemed  necessary. 

Jlirkmatiy  Ky.,3<'>  miles  below  Cairo. — The  work  of  improvement  consists  of  a  con- 
tinuous mattress  of  brush  and  stone  1,000  feet  long,  ])laced  in  1890  to  stop  the  caving 
of  the  bank  in  iront  of  the  town.  The  protection  above  low  water  was  strengthenea 
in  1892  by  placing  upon  it  a  layer  of  ripraj)  stone  10  inches  thick,  and  was  extended 
downstream  by  a  new  mattress  to  cover  and  protect  a  pocket  which  had  been 
scoured  out  by  the  Hood  of  that  year.  The  purpose  for  which  the  revetment  was 
constructed  has  been  accom])liKhed.  and  no  additional  work  is  thought  to  bo  neces- 
sary at  the  present  time  to  accomplish  the  object  of  the  Congressional  a])pro])riation8 
under  which  the  improvement  was  undertaken.  The  revetment  ap]>ear8  to  be  unin- 
jured an<l  practically  in  the  same  condition  as  at  the  time  of  t)io  last  annual  report. 

Xnv  Madrid,  Mo.,  71  miles  below  Cairo. — The  river  and  harbor  act  of  July  13,  1892, 
co'jtained  a  special  apj)roj)riation  of  $25,000  for  the  improvement  of  this  point,  and 
by  resolution  of  the  Commission,  as  approved  by  the  Secretary  of  War,  this  sum 
was  to  be  expended  in  revetting  the  bank  at  the  upstream  portion  of  the  town, 
beginning  at  Dry  Slough  and  extending  downstream  as  far  iis  the  funds  would  per- 
mit. 

The  execution  of  this  work  was  made  the  first  task  in  channel  operations  for  1893. 
The  stone  required  was  stored  on  the  bank  during  the  previous  high  water  and  the 
preliminary  operations  for  the  construction  of  the  mattress  were  commenced  July 
21,  and  continued  till  the  completion  of  the  revetmenton  the  last  day  of  the  follow- 
ing month. 

As  completed,  this  revetment  consists,  first,  of  a  subaqueous  mattress  of  brush  and 
stone  of  the  fascine  type,  900  feet  long  and  250  feet  wide;  second,  of  auxiliary  mat- 
tresses to  connect  the  main  mattress  with  the  edge  of  the  shore  paving  at  the  water 
line,  and,  third,  of  a  shore  i)aviug  consisting  of  a  layer  of  <|uarry  spalls  4  inches 
in  thickness,  on  top  of  which  was  placed  a  layer  of  riprap  stone,  extending  from  the 
water  lino  up  the  graded  bank  to  the  level  of  the  27- foot  stage.  Preparatory  to  laying 
the  shore  paving,  360  linear  feet  of  the  upper  bank  at  the  upstream  end  of  the  mat- 
tress was  graded  to  aslope  of  1  on  3.  Helow  this  no  grading  was  necessary,  as  the 
natural  bank  presented:!  uni  form  slope  of  about  this  inclination,  on  which  no  dress- 
ing was  required. 

The  revetnitrnt  as  c()U8tructed  here  ])resents  no  now  features  not  already  familiar 
to  the  Commission,  cxce;>t  the  subaqueous  mattress,  which  was  the  first  experiment 
on  a  large  scale  of  the  construction  of  a  mattress  of  brush  fascines,  wliich  the  Com- 
mission had  authorized  ine  to  use  ex])erimentally  during  the  season  of  1893  in  lieu  of 
the  old  woven  type  of  mattress,  wliich  had  been  used  up  to  that  time.  As  a  full 
description  of  this  now  form  of  mattress  will  be  given  in  another  portion  of  this 
report,  no  further  allusion  to  it  is  necessary  in  this  connection  than  to  say  that,  owing 
to  our  want  of  experience  in  this  form  of  construction,  the  cost  per  line.ir  foot  of  mat- 
tress and  of  bank  protecte*!  was  necessarily  higher  than  the  cost  of  similar  work 
done  in  Plum  Point  Reach  later  in  the  season,  after  the  details  of  the  new  typo  of 
mattress  had  been  tully  developed. 

The  cost  of  the  work  was  as  follows:  IVr  linear  f«>ot. 

Kiver  mattress $15.  02 

Connecting  mattress 2.  32 

Bank  paving 7.  5S 

Snperintendeiice,  care  of  ]>lant,  etc 2.  26 


'I' 


Total 27.78 
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.Somnlings  were  taken  over  tho  mattress  in  Septoinber,  1893,  and  again  along  tUo 
sanui  range  in  May,  1894.  A  comparison  of  the  latter  witli  the  former  show  tlip-t 
there  has  been  no  sconr  at  the  river  e(lg«»  of  the  mattress  in  the  interval,  an<l«-o 
appreciable  settling  at  points  ne;iror  the  shore;  also  that  there  has  bren  bnt  littlo 
caving  for  several  hnndred  feet,  above  and  below  the  ends  of  the  mattress. 

An  extension  ()f  this  work  downstream  far  enongh  to  protect  the  whole  town  of 
New  Madrid  against  further  encroachments  by  the  river  is  contemplated  when  funds 
therefor  are  a])pr<)priated  by  Congress. 

Tor  further  details  see  rei)ort  of  Mr.  William  Gerig,  tho  assistant  in  lo.al  charge. 

rium  Point  livuvh,  Ji7-lSC,  milcH  below  Cairo. — Under  this  title  works  of  imprt)ve- 
nu'Ut  have  been  exe(;nte<l  at  various  localities  between  Haniels  Point  an<l  Craig- 
head I'oint,  Arkansas,  a  <listance  by  river  of  about  20  miles.  They  are  fully 
described  in  ]>revious  reports. 

During  the  current  liscal  year  the  improvement  of  the  r-^ach  baa  been  continued 
by  tlie  extension  of  tlu?  Ashi>ort  15cnd  revetment,  by  the  construction  of  new  revet- 
nient  at  Bullerton  Towhead,  by  tln^  repair  of  a  breach  in  tho  revetment  of  Fletcher's 
Bend,  and  the  construction  of  a  solid  brush  an<l  stone  dam  in  (Jold  Dust  Chute. 

The  delivery  of  stone  was  commenced  in  April,  189,'i.  A  formal  contract  was 
entered  into  with  Mr.  Fred  llartwcg,  of  Cincinnati,  Ohio,  for  a  supply  of  :2."),()00 
cubic  yar<ls  of  rii)rai)  stone,  delivered  on  barges  at  rium!)  I'oint  IJeach,  ami  under 
this  contract  a  total  of  29,174  cubic!  yards  of  riprap  and  5,979  cubic?  yards  of  sjtalU 
were  received  during  th.i  season.  The  prices  j)aid  were,  for  limcstono  riprap,  $l.Hi) 
for  small  size  and  >|5l. 59  for  large  size;  for  sandstone,  large  size,  $1.51,  small  size, 
!fl.()4,  and  for  spalls,  $1.20  per  cubic  yard  tor  sandstone  and  $1.30  for  limestone. 
An  additional  supply  of  21,994  cubic  yards  ri]»raj)  and  1,940  cubic  yards  of  n]»ali8 
was  obtained  from  Aj^ph;  Creek  (piarries  under  an  open-market  purchase  and  towed 
by  Government  steamers  and  barges.  This  stone;  cost  02 J.  cents  per  cubic  yard 
loaded  on  barges  at  the  cpiarry,  and  the  towage,  including  only  pay  and  subsisteiiee 
of  crews  and  fuel  bills,  was  30.88  cents  per  cubic  yard.  The  total  quantity  recei  veti 
was  59,188  cubic  yards,  which,  together  with  17,109  cubic  yards  left  over  from  last 
year,  was  distributed  as  follows: 

Ash])ort  revetment 37,  736 

Hullerton  revetment 17,  808 

Fletcher's  revetment 2,  338 

Gold  Dust  Dam 18,693 

Leaving  a  balance  of  only  304  cubic  yards  unused  at  the  end  of  the  season. 

The  brush  and  jjoles  were  obtained  by  open-market  jjurchase  from  Messrs.  Hunter 
&  Frey,  of  Mem])his,  Teiiii.  For  brush  obtained  above  Menijdiis  $1.05  per  cord  was 
])aid.  For  brush  obtained  below  Mem]diis  the  price  was  3  cents  less  i)er  cord. 
Foles  wen;  $1.50  jx^r  cord. 

Other  materials,  as  wire  strand,  wire,  etc.,  were  luirchased  in  open  market,  com- 
pijtition  being  invited  when  practicable. 

Tho  towing  service  was  performed  at  first  by  the  steamers  (hccola  and  VidaHa. 
Jjiter  111  the  season,  when  the  brush  supjily  above  I'luin  Point  was  nearly  exhaubt>ed 
and  the  ujistream  towage  had  become  very  heavy,  the  steamer  Osceola  was  retiirued 
to  tlie  third  district  and  the  Minncttniha  ])ut  into  commission. 

The  forces  at  Plum  Point  were  divided  into  three  separate  parties  with  separate 
ollicesainl  cu'ganizatioiis,  each  under  the  immediate  charge  of  an  emj)loye  of  the^ade 
of  assistant  engineer  and  all  under  the  general  control  of  the  chief  assistant,  Mr. 
William  M.  Kees. 

Hcivtmeni  Ashport  lievd. — The  revetment  was  commenced  in  1S!>1  at  the  upper  limit 
of  cavingaiid3,2501inear  feet  was  built  that  year.  In  1892  the  revetment  was  exteudecl 
downstream  8,500  feet,  leaving  4,(KK)  feet  of  bank  at  the  lower  end  of  the  bend  still 
to  be  protected.  ^Soundings  were  taken  over  the  revetment  along  ranges  100  feet 
apart  during  tlui  low  water  of  18!>2  and  a  number  of  the  same  sections  were  again 
sounded  at  low  water  in  August  of  1893.  The  soundings  were  j)lotted  lu  such  a  way 
as  to  show  by  ins])ection  the  settling  which  had  taken  ])lace  in  the  subaqm»ous  mat- 
tresses during  the  interval  and  were  discussed  by  me  at  length  in  a  special  report, 
dated  September  27.  1893.     Only  a  brief  reference  will  be  made  to  them  here. 

Peginniug  at  the  upper  end,  tlH>  mattresses  for  a  distance  of  3.200  feet  were  200feot 
wide,  and  the  sections  indicated  no  apjireciable  change  in  their  i>osition.  For  the 
next  l.UW)  feet  the  iiiatl roses  were  also  2()0  feet  wide,  and  though  sonu;  settling  was 
noted  it  was  n<d  of  snilicieiit  extent  to  throw  any  doubt  ontlici  stability  of  tlni  mat. 
For  tluMiext  1,300  feet  the  mat  was  210  feet  wide.  The  bank  here,  known  as  Mud 
point,  was  comj)osed  of  solt  and  **c]uick*'  material.  Settling  was  :inticipated,  but 
the  sections  do  not  diOc*r  from  each  other  enough  to  indicates  any  appreciable  chan^je 
in  the  slope  oi  ]>osi(  ion  of  the  mattress.  F<»r  a  distance  cjf  700  feet  farth(*r  down- 
stream the  mattress  was  20i>  feet  wide  and  was  undermined  by  scicnir  at  the  edge 
along   its  whole  length.     The  settling  was  greatest  along  the  lower  400  feet  and 
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extended  across  the  whole  width  of  mat.  A  break  occurred  here  in  the  shore  pav- 
ing. For  the  next  1,400  feet  the  mattress  was  240  feet  wide.  It  was  undermined  by 
fii  ur  at  its  edge  along  its  whole  length,  the  average  scour  l»eing  20  feet  in  depth. 
The  average  underuuuinff  inshore  was  86  feet  in  width.  The  next  mat,  900  feet  long, 
was  200  feet  wide.  The  average  scour  at  its  river  ed^e  was  40  feet  deep  and  the  mat 
was  undermined  for  an  average  width  of  152  feet.  I*  or  a  distance  of  SCK)  feet  the  set- 
tling extended  over  the  whole  width  of  mattress  and  oi>posite  to  it  a  break  occurred 
in  the  shore  paving.  For  a  distance  of  200  feet  below  this  break  themat,  in  settling, 
slid  out  from  the  paving,  leaving  a  strip  of  earth  about  5  feet  wide  exposed  to  the 
action  of  the  current.  For  a  distance  of  1,740  feet  below  this  the  mattress  was  240  feet 
wide.  The  scour  at  the  upstream  end  was  27  feet  deep.  From  this  point  downstream 
the  scour  increased  to  a  depth  of  50  feet  at  the  lower  end,  where  the  depth  of  water 
was  increased  from  50  to  100  feet  below  low  water.  For  a  length  of  400  feet  at  its 
downstream  end  the  mattress  settled  over  its  whole  width,  the  average  displacement 
vertically  being  37  feet.  The  next  and  last  mattress  wsis  1,100  feet  long  and  200  feet 
wide.  The  mattress  had  settled  over  its  whole  width  and  length,  and  the  shore 
paving  was  completely  destroyed.  The  average  settling  of  the  mattress  was  32  feet, 
and  the  greatest  at  the  channel  edge  was  50  feet.  For  tne  reasons  given  at  length  in 
my  report  of  .Sei)tember  27,  1893,  it  was  not  deemed  safe  to  repair  the  lower  l,400feet 
of  the  1S02-'J)3  revetment  by  anything  less  than  a  complete  new  bank  protection, 
including  river  mattress  300  feet  wide. 

The  plan  for  the  season's  work  besides  the  minor  repairs  to  the  shore  paving  where 
local  injuries  had  occurred,  was  therefore  to  renew  the  lower  1,400  feet  of  the  pre- 
vious year's  work  by  new  and  wider  mattress  and  to  extend  the  revetment  down- 
stream by  like  matresses,  as  far  as  the  funds  would  go.  Ihider  this  plan  the  sea- 
sou's  work  included  the  minor  repairs  above  noted  and  the  construction  of  5,580  feet 
of  complete  bank  protection,  beginning  1,G00  feet  above  the  foot  of  the  i)reviou8 
year's  work  at  station  09  -f  40  and  extending  to  a  i>oint  1,350  feet  above  the  head  of 
the  G<dd  Dust  dikes  at  Gold  Dust  Landing. 

The  work  was  commenced  September  6,  1893,  and  completed  January  22,  1894. 

The  season's  work  included  the  construction  of  6  matresses,  658,  825,  913,  1,095, 
1,119,  1,125  feet  long,  respectively.  All  were  of  the  fascine  type  and  300  feet  wide. 
Their  cost  was  $6,282  ]>er  scjuare,  or  $18,846  per  linear  foot.  Auxiliary  mats  were  used 
to  connect  the  edge  of  the  river  mats  Avith  the  edge  of  the  shore  paving  at  the  water 
line.  Of  these  3,173  linear  feet,  aggregating  1,755.25  squares,  were  constructed  and 
all  of  the  fascine  type  except  940  feet,  which  were  of  the  old  woven  type  of  mattress. 
The  cost  of  the  fascine  ccmnecting  mats  was  $11.85  and  of  the  woven  type  $8.17  per 
square.  The  bank  was  graded  after  the  mats  were  sunk  to  a  slope  of  1  on  3.  No 
special  difficulties  were  encountered  in  this  work.  The  grading  included  the  sloping 
of  r),690  linear  feet  of  bank  and  the  movement  of  154,795  cubic  yards  of  dirt  at  a  cost 
of  3.8  cents  per  cubic  yar<l.  The  shore  paving  along  the  upper  two  mats  was  car- 
ried from  the  water  line  to  the  level  of  20  feet  stage  of  river.  Along  the  next  three 
mats  it  was  carried  up  to  17  feet,  and  along  the  last  mat  to  15  feet  stage.  The  j)av- 
ing  consisted  of  a  layer  of  spalls  4  inches  in  thickness  and  upon  this  a  layer  of  riprap 
8  inches  in  thickness  at  the  water  line  and  4  inches  in  thickness  at  the  top.  ThM^ 
total  linear  feet  of  bank  paved  was  5,580  feet,  and  included  34,330  S(|uare  yards  o^ 
paving,  costing  91  cents  ])er  square  yard,  or  $5.59  per  linear  foot.  The  repairs  to  the 
breaks  in  the  shore  paving  in  the  1892-'93  work  included  539.5  squares  of  connecting 
mats,  .540  linear  feet  of  bank  graded,  1,282  linear  feet,  or  7,265  square  yards  of  pav- 
ing.    The  total  cost  of  the  season's  work  A\as  $181,319.40. 

Of  the  four  8])ur  pile  dikes  constructed  in  the  pockets  at  Mud  Point  during  the 
season  of  1892- '93,  to  break  the  force  of  the  eddies  in  that  vicinity,  two  were  left 
incomplete,  and  these  were  completed  between  March  11  and  25,  1893.  Although 
the  dikes  do  not  extend  as  far  ontstream  as  was  originally  intended,  they  have  served 
the  purpose  of  their  c<>n8truction  and  no  addition  to  their  length  is  required. 

As  before  stated,  the  bank  at  Mud  Point,  from  the  manner  in  which  it  used  to  cave, 
was  evidently  of  a  very  treacherous  formation,  and  it  wasthouo^ht  to  b*)  one  of  those 
banks  which  it  would  be  very  dillicult,  if  not  impossible,  to  keep  from  caving  by 
any  form  of  revetment  we  miicht  place  upon  it.  Anticipating  tlmt  a  breach  in  the 
mattress  might  occur  at  tliis  point,  and  in  order  to  throw  as  much  light  as  possible 
on  the  reasr)!!  for  the  breach  in  the  event  of  its  occurrence,  four  borings  were  made 
in  the  vicinity  to  as<'ertain  the  composition  of  the  bank.  One  of  the  borings  was 
stoi)])ed  at  110  feet  depth  below  the  top  of  the  bank.  The  other  three  were,  respec- 
tively, 164,  166,  and  16S  feet  in  dci)th.  The  results  have  been  plotted  gra]>hically 
in  the  usual  way. 

The  freshets  of  the  past  season  have  caused  one  break  in  the  shore  paving  of  this 
revetment.  The  break  begins  at  the  upj)er  end  of  last  season's  work  at  station  99  -|- 
40,  and  extends  iij)stream  about  450  feet  to  section  95.  To  ascertain  the  exact  situ- 
ation here,  and  also  to  note  h<>w  much  tl)e  mats  over  the  whole  bend  have  settled 
since  the  last  surveys,  soundings  were  made  over  the  whole  revetment  in  April,  1894. 
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TIio  Houndiiigs  in  tho  vicinity  of  tlio  break  iudicato  not  only  a  destrnction  of  the 
Hhore  pavinjj,  but  a  considerable  Bcttlcment  of  tho  adjacent  river  mat  over  its  wholo 
widtli.  At  section  99  +  40,  where  the  l>reak  begins,  tho  river  mat  shows  no  settling 
except  Ibr  a  width  of  about  25  feet  at  tho  shore  ed^e.  One  hundred  and  forty  fuet 
iibovo  this,  at  section  9S,  which  lies  over  the  old  mattress,  the  mattress  has  settled 
over  its  whole  width,  the  settling;  being  jjreatest  near  its  shore  edge  and  least  at  the 
river  edge.  At  section  97  the  settling  extends  also  over  the  whole  width  of  uiattreas, 
being  about  'M)  feet  at  the  shore  edge,  25  feet  at  tho  channel  edge,  and  10  feet  at  the 
mi<hUo  point.  At  s<M'ti()u9()  there  has  been  an  average  settling  of  about  10  feet  over 
the  oiitrr  third  of  tho  mattress,  and  of  about  20  feet  near  the  shore,  and  nonebotwoeu. 
On  section  95  the  outer  half  of  the  mattress  has  been  nndermiue<l  for  half  its  width 
at  th<i  channel  edge,  but  no  settling  is  noted  over  the  shore  half.  Tho  bank  is  located 
at  what  was  once  the  mouth  or  source  of  an  old  but  small  chute,  leading  to  a  lake  a 
half  a  mile  or  nune  back  of  the  bank  at  this  point.  If,  as  is  not  improbable,  the 
chute  through  its  subsurface  strata  serves  as  a  drain  to  the  lako  when  the  level  of 
the  rivt'r  is  bolow  tho  levrl  of  the  lake,  the  cause  of  the  break  becomes  evident.  Tho 
water  of  tho  lako  returning  to  the  river  through  a  subsurface  stratum  of  porons 
material,  has  transported  through  tho  mattress  the  material  upon  which  itnrsts, 
gradually  allowing  it  to  settle  and  eventually  to  separate  so  far  from  its  shore  paving 
as  to  allow  tho  current  to  undermine  the  shore  paving  along  the  uncovered  space 
between  it  an<l  the  vAlfr^  of  tho  nmttr«*ss. 

Tho  remainder  of  tho  work  is  without  rupture  or  dangerous  settling  in  any  ])oiut. 
The  soundings  of  A)>ril,  189-1,  over  the  new  fast  ine  mattresses  in<licate  a  settling  at 
three  points  that  apiicar  to  retlect  upon  tho  ability  of  these  nuits  to  prevent  the 
trans])ort  of.  material  through  them  by  tho  return  Jlow  at  falling  river  from  a 
saturated  bank.  At  station  111  a  settling  of  5  to  8  feet  has  occurred  over  the 
whoh)  width  of  tho  mattress.  At  station  128  a  liko  settling,  but  of  greater  extent, 
is  noted,  being  10  feet  at  the  shore  edge,  5  feet  feet  .it  the  middle,  and  12  feetat  the 
river  edge  of  the  mattress.  At  stations  131  and  i:{2  there  appears  to  have  been 
settling  over  tho  shore  half  of  tho  mattress  and  100  feet  farther  downstream,  at 
section  133,  the  middle  of  the  mat  has  scetled  for  a  width  of  50  feet.  With  these 
exce])tions  the  settling  indicated  by  the  later  soundings  do  not,  as  yet  at  least,  show 
any  marked  weakness  or  want  of  stabilitv  in  the  revetment. 

For  further  details  see  report  of  Assistant  Kngineer  Aug.  .1.  Nolty. 

livi'vtmml,  lUiUtrton  Tow- Head. — Tho  original  revetment  of  the  channel  face  of  this 
tow-hea<l  was  built  in  18S2-'8l,  and  was  10,0(X)  feet  long.  For  some  years  after  its 
construction  it  was  protected  by  an  outlying  sand  bar  from  any  considerable  attack 
of  the  current.  In  18J)2  this  bar  Avas  washed  away,  and  tho  attack  of  the  Hood  of. 
18JK1  upon  the  revetment  breached  it  in  a  number  of  points.  The  mattresses  here 
were  among  tho  first  constructed  by  the  Mississijtpi  River  Commission  and  had  a 
wi<lth  of  only  lOt)  feet.  Later  experience  having  shown  this  width  to  be  much  too 
small,  the  Commission  decided  to  renew  the  entire  revetment  of  tho  tow-heail  ^vith 
mattresses  of  ]»ro])er  wi<lth,  and  .i«l()0,(MK)  was  allotted  to  begin  this  work,  to  ho 
ex]>cnded  in  tho  working  season  of  l8f>3-'94. 

The  ])lan  was  to  begin  the  revetment  about  UK)  feet  above  the  head  of  the  tow-head 
*' where  the  nmt tresses  of  1890  end  and  to  extend  it  downstream  as  far  as  tho  funds 
would  go.  Work  was  commenced  8epteniber  21  and  completed  January  15,  1894. 
Four  mattresses  were  here  constructed  during  tht?  season,  all  250  feet  wide.  The  first 
three  were  resjx'ctively  1,213,  1.041,  and  1,203  feet  in  h'ugth,  and  were  constnicted 
with  th(;  fascines  normal  to  the  bank.  The  la«t  mat  was  588  feet  long  and  was  coii- 
stru<'t«'d  with  the  fascinrs  ])arallel  to  the  bank.  A  full  description  of  them  will  bo 
given  hereafter.  Their  average  cost  was  ^5.9t)  ])er  square.  ( )f  connecting  mats  only 
211  s«inare.s  were  constru<'ted.  These  were  in  two  small  pockets  near  the  head  of  tho 
tow-head,  an<l  wi'ro  ma<lo  like  the  old-stylo  woven  mattress.  Tho  original  plan  WOA 
not  to  grade  tho  bank  where  the  sh)pe  was  not  greater  than  1  on  2 or  when' tlie shore 
revetment  of  the  old  work  appeare<l  to  bo  uninjnred,  but  it  was  afterwards  decided 
to  grade  t  lie  whole  of  it  to  a  slope  of  1  on  3.  the  old  stone  ])aving  being  recoveretl  and 
used  again  in  the  new  paving.  Tiie  paving  extended  from  the  edge  of  the  mattress 
to  a  h*v<d  about  ♦>  IVet  below  the  to]>  of  the  bank.  It  consisted  of  a  layer  of 
S]>alls  '.>  to  1  iucrhcs  thick,  and  on  top  of  this  a  layer  of  riprap  stone.  Tho  thickueas 
of  the  ]»aving  was  8  inches  at  the  top  and  10  to  12  inches  at  the  bottom.  Tho  average 
net  cost  per  square  of  paving  was  .^8.50.  To  ])rotect  the  heail  of  the  tow-head  a  mat 
90  feet  Avide,  extending  ISO  IV-et  along  tho  tow-liead,  was  built  in  tho  chutojust  behind 
an  old  cril)  dam.  and  tr>  feet  of  the  dam  itself  was  raised  above  the  middle  portion 
for  tlu'  ])urpose  of  maintaining  the  thalweg  in  the  ehute  at  a  safe  distan<"e  from  tUo 
bank.  The  l)ank  along  th«'  above  mattress  was  jrraded  and  i)aved.  The  total  ex- 
penditure on  act-onntof  this  work  was.t88.307.18.  and  the  <-ost  ]>er  linear  foot  of  hank 
protection  was  $21. IW.  For  further  details  see  rejjort  of  Assistant  Engineer  E.  L. 
Coolev. 
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The  old  revetment  alon<]j  the  lower  end  of  Osceola  Bar  and  along  the  whole  channel 
face  of  BuUerton,  about  14,500  feet  long,  was  sounded  along  sections  100  feet  ax)art 
in  September,  1893.  Similar  sections  were  taken  over  the  new  mattress  in  December, 
1893,  and  the  sections  of  September,  1893,  were  repeated  over  the  whole  length  of  the 
revetment  in  April  of  1894.  The  soundings  of  April,  1894,  compared  with  those  of 
September  and  December,  1893,  show  but  little  settling  in  the  mattress  along  Osceola 
Bar  and  along  the  mp,ttress  placed  last  year,  but  indicate  a  considerable  displace- 
ment and  further  destruction  of  the  old  ma  tresses  at  the  lower  end  of  Bullcrtou  Bar. 

Damin  Gold  Dust  Chute. — The  closure  of  the  chute  behind  Klmot  Island  was  included 
in  the  earliest  projects  of  the  Commission  for  the  improvement  of  Plum  Point  Reach. 
The  iirst  etlbrt  to  close  it  was  the  construction  of  the  Gold  Dust  dikes  at  the  head  of 
the  chute,  beginning  in  1882.  These  dikes  caused  heavy  deposits,  but  did  not  com- 
pletely close  it.  To  aid  in  increasing  the  deposits  still  further  two  cross-pile  dikes 
were  constructed  iu  1889-'90  across  the  chutes  of  Elml&t  and  Island'SO,  wliich  are  the 
two  channels  through  which  Gold  Dust  Chute  returns  its  flow  to  the  river.  These 
dikes  were  raised  to  extreme  high- water  level.  Both  were  broken  through  in  1890 
by  accumulated  drift,  and  wore  repaired  the  same  year.  They  were  again  broached 
in  1891,  and  about  one-half  of  each  dike  was  lost.  No  repairs  have  been  made  since, 
but  even  in  their  broken  condition  the  dikes  have  materially  checked  the  current 
and  caused  new  deposits  in  the  bed  of  the  chute  above  and  below  them. 

In  1892  the  Commission  approved  a  project  for  the  construction  of  a  solid  dam 
of  brush  and  stone,  16  foot  high  above  low  water,  acrcss  Gold  Dust  Chute  at  its  nar- 
roweet  point.  The  location  is  shown  on  Sheet  I,  and  its  construction  was  to  be  as 
follows:  A  sill  or  foundation  mattress  of  brush  and  stone  50  feet  wide  and  2^  feet 
thick  was  to  be  laid  on  the  bed  of  the  chute  from  bank  to  bank.  If  constructed 
atioat,  the  mattress(>s  for  the  sill  were  to  be  made  and  sunk  iu  lengths  of  100  feet. 
In  construction,  each  mattress  was  to  consist  of  two  layers  of  brush  at  right  angles, 
with  a  top  and  bottom  grillage  of  longitudinal  and  transverse  i)oles  8  I'oet  a})art 
between  rows,  the  whole  compacted  and  bound  together  by  wire  lashings  connecting 
the  top  and  bottom  grillages.  If  constructed  in  place,  the  sill  was  to  bo  made  cou- 
tinuous  from  bank  to  bank.  Upon  this  sill  mattress  as  foundation  the  dam  was  to 
be  raised  to  the  established  grade  by  mattress  of  like  construction  and  dimensions, 
the  mattresses  of  each  layer  or  tier  l>eing  placed  8  feet  farther  u])stream  than  those 
in  the  layer  next  below.  An  apron  50  feet  wide  and  of  similar  construction  was  to 
be  built  below  the  dam  to  receive  the  overfall.  At  each  end  of  the  dam  the  bank 
was  to  be  graced  to  a  slope  of  1  on  3  and  revetted  for  a  distance  of  100  feet  above 
the  dam  and  300  feet  below  it.  After  the  inspection  of  the  dam  by  the  Commission 
in  November,  1893,  the  ]>rqiect  was  modiiied,  by  authorizing  an  increase  in  the  width 
of  the  apron  mat  from  50  ieet  to  75  feet  for  a  distance  of  1,000  feet  near  tho  Tennes- 
see shore  and  400  feet  on  the  Elmot  Bar  end.  This  project  was  executed  during  tho 
fall  of  1893,  work  commencing  August  9  and  ending  with  the  completion  of  tho 
dain,  January  3,  1894.  When  the  original  project  was  prepared  the  depth  of  the 
deepest  portions  of  the  chute  near  the  banks  Avas  about  2  feet  below  zero  on  the  local 
gauge,  and  it  was  thought  that  some  of  the  mattresses  would  have  to  be  constructed 
on  temporary  inclined  ways  and  Heated  to  and  sunk  in  their  positions  in  the  dam, 
but  a  resort  to  this  expensive  method  was  made  unnecessary  by  the  deposits  which 
oocnrred  before  work  was  actually  started,  amounting  to  a  depth  of  about  6  feet 
near  the  Tennessee  shore  and  7  feet  near  the  Elmot  Bar  shore,  which  made  it  possi- 
ble to  construct  all  the  mattresses  in  place  at  low  water. 

The  stone  ret} uired  as  ballast  was  stored  in  about  equal  quantities  on  the  two 
banks  near  the  ends  of  the  dam  during  the  high  water  of  1892,  but  for  want  of  neces- 
sary plant  to  construct  the  dam  that  year  the  work  was  postponed  till  1893.  The 
brnsh  was  obtained  partly  by  river  and  partly  by  team  haulage  from  brash  bars  in 
the  near  vicinity  of  the  work.  That  obtained  by  river  was  delivered  on  barges  at 
Gold  Dnst  Landing  and  Elmot  Bar.  The  average  haul  from  Gold  Dust  Landing  to 
the  Tennessee  end  of  the  dam  was  over  2  miles,  and  tho  cost  of  the  brush  from  this 
point  and  from  Elmot  Bar,  delivered  on  the  dam,  was  $1.75  and  for  poles  $2.15  per 
cord.  About  half  the  brush  used  was  obtained  from  this  source.  Tho  other  half 
waA  obtaine<l  from  parties  iu  the  near  vicinity,  at  an  average  cost  of  $1.56  per  cord 
for  the  brush  and  $1.48  per  cord  for  the  poles,  delivered  along  the  line  of  the  dam. 
The  labor  force  was  divided  into  two  gangs,  one  working  from  each  end  of  the  dam. 
For  the  accommodation  of  the  party  at  the  Tennessee  side  a  temporary  house  was 
erected  on  the  main  bank.  The  other  party  Avas  quartered  and  subsisted  on  a  quarter 
boat  on  the  river  side  of  Elmot  Bar,  abreast  of  the  dam.  The  banks  were  first 
graded,  so  as  to  allow  the  brush  teams  to  drive  down  into  the  chute  and  deliver  the 
brush  along  the  line  of  tho  dam.  Construction  Avas  then  commenced  at  tli(3  sauie 
tinae  at  both  ends.  In  the  original  plan  the  foundation  sill  and  the  apron  inuts  below 
it  are  described  as  two  separate  mattresses,  eacli  50  feet  Avide,  Avith  their  edges  touch- 
ing.    Being  constructed  in  place,  it  Avas  i>ossible  to  build  both  as  one  mat,  and  thus 
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to  make  the  two  as  one  oonnoetod  whole,  100  feet  wide,  across  tbo  entire  chute  from 
hank  to  bank.  As  soon  as  the  mattresses  had  been  advanced  across  the  deeper  por- 
tions of  the  chute  the  second  layer,  or  first  layer  of  mattresses  of  the  dam  proper, 
■was  put  under  construction,  heginninj^  at  the  8lu)ro  end.  This  layer  was  given  a 
variable  thickness,  according  to  the  irregularities  in  the  sill  mat,  so  as  to  make  the 
top  of  it  nearly  level.  In  the  construction  of  this  and  the  other  superimsed  layers  of 
mattresses  the  top  grillage  of  each  mattress  was  used  as  th«^  hpttom  grillage  of  the 
one  next  above  it.  The  second  layer  of  mattress».'s  being  completed,  the  next  one 
was  commenced,  and  so  on  till  the  desire<l  height  was  obtained.  In  the  deepest  por- 
tion of  the  chute  on  the  Tennessee  side  the  dam  contained  iivo  layei*s  of  mattresses; 
on  the  Ehnot  side  it  was  four  mattresses  high;  while  on  the  high  middle  ground, 
n<'ar  the  middle  of  the  chute,  it  was  only  one  mattress  high.  The  stone  ballast 
was  trans])orted  from  the  bank  and  distributed  over  the  dam  by  dump  cars  running 
on  a  double  steel-rail  track  laid  on  top  of  the  mattresses,  the  tracks  connecting  by 
switches  with  portable  tracks  leading  to  the  stone  pile.  The  powef  was  supplied  bv 
a  pile-driver  boiler  and  a  double,  nonroversing  pile-driver  hoisting  engine,  provided 
with  two  drums,  having  separate  clutches,  permitting  either  one  to  be  thrown  into 
us<^  at  will ;  the  whole  operated  on  the  tail-rope  system  of  haulage.  One  such  plant 
was  set  up  on  each  end  of  the  dam.  When  the  distance  out  became  greater  than 
1,000  feet  only  one  tra<*k  was  used,  and  the  cars  were  operated  by  the  engines  of 
both  plants  working  together,  one  hauling  the  cars  out,  the  other  hauling  them 
back.  It  was  intended  under  the  original  ]>lan  to  ballast  each  mattress  with  its 
proper  amount  of  stone  before  carrying  the  dam  any  higher.  As  the  method  of 
transportation  used  required  a  nearly  level  surface  to  work  on.  no  ballast  was 
]daced  until  such  a  surface  w<is  obtained.  On  the  Tennessi^e  side  no  ballast  was  dis- 
tribut-«Ml  until  the  third  layer  of  mattresses  had  been  placed.  No  ballast  was  placed 
on  the  fourth,  and  nearly  the  entire  quantity  of  stone  was  distributed  over  the  top 
mattress.  On  the  Elmot  Bar  side  all  the  stone  was  distributed  over  the  top  mat- 
tress. The  original  quantity  of  ston(^  estimated  an<l  stored  on  the  bank  was  about 
14,000  cubic  yards.  This  amount  proving  insuflicieut,  an  additional  quantity  of 
4,<>JW  cnbi«;  yards  was  obtained  from  the  stone  depot  at  Ashport  Bend. 

Details  of  the  const ructitm  of  the  nuittresses  are  shown  on  PI.  iv.  A  longitudinal 
section  of  the  dam  is  given  on  PI.  n,  and  characteristic  cross  sections  on  PI.  in. 

The  protection  of  the  banks  above  and  below  the  ends  of  the  dam  consist  of  thin 
but  compactly  laid  brush  mats,  heavily  ballasted,  extending  from  the  top  of  the  bank 
to  the  foot  of  the  slop»».  At  the  Elmot  Bar  side  the  mattress  extends  300  feet  beyond 
the  foot  of  the  slope  so  as  to  cover  a  dec])  pocket  of  soft  material  at  that  ]>oint. 

As  completed,  the  dam  is  in  round  numbers  8,000  feet  long,  13.3  feet  high  at  the 
highest  point  on  the  Tennessee  side,  and  11. (»  feet  on  the  Elmot  Bar  side.  Its  least 
height  is  3  feet  at  the  crest  of  the  middle  bar.  In  its  construction  there  were  used 
17,Sir).8  cords  of  brush  and  ))olesaud  ai)proxiinate]y  19,000  cubic  yards  of  stone.  The 
t<»tal  contents  are  102,0S2.12  cubic  yards  and  the  total  cost  $92,977.13,  making  an 
average  cost  of  $0.9108  per  cubic  yard.  For  further  details  of  construction  see  report 
of  Assistant  Engineer  CliarbisLe  Vasseur. 

A  large  amount  of  settling  occurred  in  the  dam  during  the  first  considerable  rise 
in  January,  due  to  undermining  by  the  current  passing  through  and  under  the  mat. 
The  water  lirst  came  against  the  dam  on  December  12,  1893.  The  pools  above  the 
dam  rose  0.(>  foot  the  saiiui  dav  and  bv  the  loth  had  risen  2  feet.  iJuder  this  head 
the  water  llowed  (►r  seeptul  througli  the  mattress  in  considerable  quantity  and  with  a 
strong  current,  but  no  settling  was  noted.  On  .Fanuary  11,  with  9  feet  on  the  local 
gauge,  a  largo  amount  of  settling  was  reported  to  haveoccurred  in  the  dam  over  the 
decjjest  part  of  the  chute  near  tlio  Tennessee  shore.  An  examination  made  the  same 
day  showed  the  dam  to  have  settled  at  this  point  ne:irly  to  the  original  bottom  of 
the  cliiitc,  making  a  d(q)ressiou  through  which  the  water  was  running  about  3  feet 
deej>  an<l  1.")  feet  wid^^  Other  settling  was  also  noted.  Several  depressions  1  to  3 
feet  deep  had  developed  near  the  Tennessee  shore,  and  one  2.1  feet  deeji  near  the 
Klmot  liar  end.  The  shore  mattress  Just  below  th<;  dam  at  the  Elmot  Bar  end  had 
also  been  un<b*rmined.  A  wavy  appearance  of  the  crest  ovc^r  its  whole  length  indi- 
cated more  or  less  settlement  at  all  points.  The  dam  was  put  under  observation 
from  the  1  Ith  to  the  22(1,  but  the  settling  noted  on  the  14  th  did  not  appear  to  increase 
much,  if  any.  during  that  interval.  The  ])rofih?  of  a  line  of  levels  run  over  the  dam 
January  IS  is  shown  on  PI.  ix.  l']xcej)tinu:  the  considerabh^  depressions  near  the 
Tennessee^  shore  an<l  the  <>ne  «lose  to  the  Klmot  Bar  bank,  the  average  settling  alon^ 
the  crest  of  the  dam  app(*ars  not  to  have  excee<le<l  2  to  3  f«M't.  \o  settling  is  indi- 
cated on  the  highest  point  of  the  nii<ldle  bar  where  the  dam  is  only  (Uie  mattress 
high,  riie  dilfcrence  of  h*vel  between  tlni  pools  abov<»  and  below  tlie  dam  on  the 
same  day  was  aj^jroximately  2  feet.  How  muih  settling,  if  any,  has  occurred  since 
January  IX  is  not  kuown.  a«*  the  river  has  nut  been  low  <MiougIi  to  run  a  line  of  levels 
over  it.  As  near  as  can  be  ju<lged  by  tlie  eye.  the  ]>rolile  of  the  dam  at  last  inspec> 
tion  in  A})ril  was  very  similar  in  shap«j  to  tiiat  of  .hiuuary  IS.  ISiM,  with  no  indica- 
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tiou  of  settliug  at  the  highest  point  of  the  middle  bar.  From  this  circumstance  I  am 
disposed  to  believe  that  no  considerable  settling,  nnless  it  is  a  uniform  one,  has 
occurred  since  the  survey  of  January  18. 

The  amount  of  funds  required  to  restore  the  grade  ha«  been  approximated  from  the 
profile  of  January  18,  and  the  stone  required  has  been  contracted  for,  to  be  stored  on 
the  bank  before  tlie  water  falls  too  low  to  enter  the  chute. 

The  placing  of  any  brush  parallel  with  the  current  appears  to  have  been,  from  this 
experience,  an  error,  because  from  the  lesser  resistance  it  oftered  to  the  flow  of  the 
current  through  the  dam  it  induced  a  seepage  of  rapid  current  by  which  the  dam 
was  undermined.  In  adding  new  mattresses  it  is  recommended  that  all  brush  be 
laid  horizontally  across  tlie  current  and  that  such  continuity  and  strength  as  the 
mattress  may  i:eed  in  a  direction  normal  to  the  brush  be  given  by  the  use  of  wire 
strand.  , 

Revetment  Fletchers  Bend. — The  revetment  was  commenced  in  1884  and  added  to  at 
different  times  until  its  present  length  of  16,500  feet  was  reached  in  1891.  Begin- 
ning at  the  upstream  end  the  revetment  is  continuous  for  a  distance  of  12,000  !foet. 
Below  this  the  mattresses  Avere  laid  in  four  detached  blocks,  each  1,100  feet  loug. 
Avith  intervals  of  300,  400,  and  500  feet  between  them.  At  the  date  of  last  annual 
report  the  continuous  revetment  was  in  efticient  condition,  but  the  detached  mat- 
ti esses  had  been  undermined  and  injured  at  the  ends  by  the  caving  of  the  unpro- 
t(  c:ed  bank  between  them.  A  break  also  existed  in  the  upstream  block  of  the  detached 
mattresses  involving  the  loss  of  about  one-half  of  its  length.  The  break  was  located 
in  a  strong  eddy  just  under  a  false  point  in  the  revetted  bank.  It  was  repaired  in 
August  and  September  of  1893  by  a  fascine  mattress  595  feet  long  by  250  feet  wide, 
and  a  connecting  mattress  477  feet  by  124  feet  to  cover  the  space  between  the  main 
mattress  and  the  water  line.  The  shore  paving  was  carried  up  only  a  few  feet  above 
low  water  to  the  foot  of  the  vertical  bank.  The  grading  of  the  bank  and  the  exten- 
sion of  the  paving  up  the  slope  to  the  usual  level  was  not  deemed  necessary  at  this 
point.  Some  difliculty  was  encountered  in  sinking  the  river  mat  on  account  of  the 
strong  reverse  eddy  current  near  the  shore,  the  eflect  of  which,  in  the  operation  of 
sinking,  was  to  carrj'^  the  lower  inshore  corner  upstream  and  to  fold  it  down  on  the 
upstream  portion  of*  the  mat  which  sunk  first,  and  which  lay  in  the  downstream 
current.  To  guard  against  this  the  lower  end  of  the  mat  was  moored  by  cables 
leading  to  dead  men  some  distance  down  the  bank,  but  the  cables  being  too  light, 
broke  and  allowed  the  inshore  ])orti()n  of  the  mat  for  about  one-third  of  its  lengtn  to 
double  up  under  the  jiressure  of  the  eddy  action.  The  cost  of  this  repair  was 
$16,181.93.  Nothing  has  been  done  on  the  unrevetted  banks  between  the  detached 
hlocks  of  mattresses,  but  from  inesent  indications  these  spaces  should  be  revetted 
as  Boon  as  funds  can  be  spared  to  }>revent  further  destruction  of  the  mattresses  and 
to  prevent  the  bank  from  taking  a  bad  shape. 

lievetment  Daniels  Point. — This  re\etment  is  located  at  the  lower  end  of  Canadian 
Reach  and  is 5,300  feet  in  length.  It  was  constructed  in  1889-'90.  Its  object  was  to 
maintain  a  fixed  direction  of  approach  to  the  upper  end  of  the  bend  next  below  it. 
It  was  breached  in  1891  near  the  upper  end  and  was  repaired  the  same  season  by  a 
mattress  300  feet  long.  The  Hood  of  1892  breached  it  in  five  points,  the  breaks  aggre- 
gating 3,050  feet  in  length.  Four  of  the  breaks  were  thoroughly  rejmired  the  same 
season,  and  the  fifth  one  partially.  Soundings  were  also  taken  over  the  mattresses 
before  and  after  the  repairs  were  made;  further  injuries  were  caused  by  the  flood  of 
1893,  and  to  ascertain  their  extent  and  nature  under  the  water  surface  the  sections 
were  repeated  in  .hily,  1893.  A  discussion  of  the  indications  w^hich  these  soundings 
afforded  is  contained  in  my  special  report  of  September  27,  1893,  on  bank  revetment. 
I  there ex])res8ed  the  opinion  that  even  if  the  existing  work  be  repaired  and  extended 
upstream,  it  will  still  be  subject  to  loss  by  caving  of  the  bank  at  the  upstream  end, 
and,  for  that  reason,  recommmided  that  no  further  attempts  be  made  to  maintain 
this  work,  and  that  when  the  n^vetment  of  this  bend  is  resumed  the  work  be  com- 
menced at  the  upper  limit  of  caving  and  extended  downstream,  as  funds  become 
available.  At  a  recent  inspection  the  revetment  appears  not  to  have  suff*ered  much 
additional  damage  by  the  moderate  stages  of  the  past  high-water  period  beyond  an 
enlargement  of  the  breaks  in  the  shore  mats.    No  work  is  recommended  for  this  season. 

Osceola f  lowtr  bar. — This  bar  is  protected  at  the  upper  end  by  4,339  feet  of  revet- 
ment, placed  in  1883-'84,  with  mattresses  100  to  150  feet  wide,  and  at  the  lower  end 
by  5,987  feet  of  revetment,  with  mattresses  200  feet  wide,  constructed  in  1890-'91. 
The  upper  revetment  is  protected  by  an  outlying  sand  bar  from  ta  strong  attack  of 
the  current.  Both  revetments  are  in  efficient  condition,  and  no  additional  work  is 
at  present  required. 

Plum  Point  revetment. — This  revetment,  constructed  in  1888,  is  located  below  the 
mouth  of  Island  30  Chute,  and  is  800  feet  long.  About  12^  ])er  cent  has  been  lost  at 
the  lower  end  by  undermining.     The  remainder  is  in  efficient  condition. 

Other  works. — The  other  works  in  the  reach,  viz.  Gold  Dust  dikes,  dikes  in  the 
chutes  of  Elmot  Island  and  Island  No.  30,  Plum  Point  dikes,  and  the  dikes  behind 
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Osceola  niid  Bullorton  )>ars;  aro  in  substuutially  the  same  condition  as  at  the  date  of 
last  aunnal  report. 

Jicsnits  in  Phnn  Point  Reach. — The  lowest  stage  reached  in  the  fall  of  1893  was  0.88 
foot  above  zero  on  the  local  j;:auge.  The  lowest  recorded  dex)ths  were  8  feet  at  Island 
3 )  crossing  and  9  feet  at  the  foot  of  Gold  Dnst crossing.  These  depths  were  taken  at 
falling  river  September  20-21,  with  1.3  feet  on  the  local  gauge,  and  were  Hubse- 
qneutly  improved  as  the  channel  became  more  clearly  defined.  The  least  depths 
after  the  river  had  reached  its  lowest  point  were  9  feet  at  Island  IW  and  above  10 
feet  at  all  other  jioints.  A  marked  improvement  was  made  in  Gold  Dust  crossing  by 
the  eoiistruction  of  the  Ashport  Bend  revetment.  In  1891  the  least  depth  on  this 
crossing  was  6.V  feet,  in  l»y2,  7}  feet,  and  in  1893,9  feet  at  falling  river  and  10  feet 
after  the  channel  had  become  well  defined.  The  good  results  heretofore  i-oported 
hav(?  therefore  bec?n  well  maintained. 

LKVEKS. 

Lower  St.  Francis  Basin  levee  district. — This  district  begins  at  the  high  ground  at 
Point  rieasaut,  Mo.  (80  R),  and  extends  to  the  mouth  of  the  St.  Francis  River 
(298  R)»  a  distance  by  river  of  218  miles.  Up  to  1892  no  serious  steps  had  been  taken 
by  the  inhabitants  of  the  district  to  restore  the  old  levee  system  which  was  con- 
structed before  the  war,  but  which  had  long  since  been  abandoned.  The  disastrous 
overflow  of  1892,  following  so  closely  after  the  equally  destructive  floods  of  1890-'9l, 
and  the  (louvietion  that  the  floods  of  the  future  would  bo  more  frequent  and 
destructive  than  tliose  of  the  past,  forced  upon  the  people  the  conclusion  that  tbo 
construction  of  a  com])lete  line  of  levee  to  protect  against  overflow  had  become  s 
necessity  to  prevent  the  abandonment  of  much  of  the  lands  now  occupied  and  A 
general  depopulation  of  the  district.  Impelled  by  this  conviction,  preliminary 
organizations  were  formed  in  the  Missouri  and  Arkansas  sections  of  tlio  district. 
Acts  of  incorporation  as  levee  districts  were  obtained  from  their  respective  State 
legislatures,  and  within  a  year  levee  boards  were  organized  for  the  purpose  of  con 
structing  an<l  maintaining  levees.  The  division  of  the  district  by  a  Stato  liu0 
necessitated  the  organization  of  two  levee  boards,  each  acting  under  the  laws  of 
its  own  State,  but  the  objection  to  such  dual  directorship  has  been,  for  the  present 
at  least,  obviated  to  a  certain  extent  by  the  employment  by  both  boards  of  the 
same  engineering  stall'.  Immediately  after  organization  both  boards  proceeded  to 
levy  a  tax  from  which  they  expected'to  realize  jointly  about  $100,  (KX)  the  first  year. 
lu  Arkansas  perhaps  less  than  one-half  the  amount  levied  has  yet  been  collected, 
and  no  steps  will  bo  made  to  enforce  collection  from  delincpient  payers  until  the 
constitutionality  of  thi^  law  under  which  the  board  acts,  which  has  been  questioned, 
has  been  passed  upon  by  the  courts.     In  Missouri,  1  believe,  the  delinquencies  in 

Sayment  of  the  levee  tax  are  equally  great.  Both  boards  have  coustructed  levees 
uring  the  ])ast  season.  From  a  rep(»rt  of  the  chief  engineer  of  the  district  it 
appears  that  the  work  of  the  Ark'^^nsas  board  consists  of  1£  miles  levee,  containing 
83,0(X)  cubic  yards  at  the  uj)per  end  of  the  bend  of  Island  35.  A  much  larger  amount 
of  work  was  contemplated  and  a  much  larger  amount  would  have  been  aeconipliBhed 
but  for  the  litigatiem  in  which  the  district  became  involved,  which  compelled  s 
cessation  of  the  work  until  the  constitutionality  of  the  levee  board  act  could  be 
judicially  established. 

The  board  liopes  for  an  early  decision  of  the  question  ;  and,  if  in  their  favor,  on 
efi'ort  will  be  made  to  do  a  large  amount  of  work  this  year  by  negotiating  a  loan  or 
discounting  jiaper  issued  against  r<^  venues  to  be  collected  in  the  future.  The  Missonri 
board,  with  scarcely  any  funds  in  hand,  has  been  able,  with  the  cooperation  of  the 
planters  living  aloug  t\u\  line  of  the  levee,  to  do  a  large  amount  of  work  this  seaaoiL 
Having  no  crops  to  cultivate,  most  of  the  planters  \^ho  were  able  to  do  so  under- 
took to  construct  the  levee  along  their  fronts,  receiving  in  payment  script  issnedbr 
the  levee  board  against  future  revenues.  In  this  w.iy  they  have  succeecfed  inbuila- 
ing  in  one  season  21  miles  of  complete  and  7  miles  of  incomplete  levee,  aggregating 
638,810  cubic  yards.  The  work  dtme  is  concentrated  in  two  Idocks.  The  upper  one 
begins  at  l^oint  Tleasant  and  extends  downstream  about  8  miles  by  levee  to  a  point 
1  mile  above  Old  Stewarts  Landing.  The  lower  one  begins  abcmt  2  miles  below 
Gayoso  and  extends  downstream  a  distance  by  levee  of  about  20  miles.  In  both 
blocks  there  are  pieces  of  iiH'om]>let(r  levee  and  points  where  no  work  has  been  done. 
amounting  to  a  total  length  of  7  miles.  These  gaps  are  to  be  closed  this  season,  ana 
theboard  entertains  a  ho])e  of  borrowing  enough  money  to  extend  the  upper  block  to 
Stewarts  Landing,  to  <\tend  the  lower  block  down  to  the  State  line  and  the  npper 
end  to  a  i)oiut  about  3  miles  above  (Jayoso.  This  i)rogramme  carried  out,  their  levee 
line  in  Missouri  would  bo  continuous,  except  the  gap  of  12  miles  between  Stewarts 
Landing  and  a  point  3  miles  above  Gayoso.  The  board  entertains  i\m  hope  also  of 
closing  this  gap  if  the  Commissitni  will  anticipate  by  one  year  the  allotment  for  fis- 
cal year  ending  .Tune  30, 181H),  and  do  the  work  under  that  allotment  the  coming  sea- 
son, promising  on  their  i)art  to  construct,  themselves,  so  much  of  the  levee  as  the 
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GoverDment  allotment  will  not  cover.  My  answer  has  been  th.at  I  would  recom- 
mendy  as  they  request,  the  expendituro  of  the  above  allotment  this  season,  provided 
they  could  give  me  assunnire  of  a  complete  closure  of  the  lino  from  Point  Pleasant 
to  the  State  line.  As  yet  I  have  received  no  such  assurance,  and  I  have  no  hopes  at 
present  that  the  board  will  bo  dblo  to  give  it,  for  the  reason  that  the  constitutional- 
ity of  their  levee  law  has  not  yet  been  finally  passed  upon  by  the  courts,  a  necessary 
preliminary  to  the  negotiation  of  a  loan  of  any  <"onsiderablo  amount. 

The  Commission's  allotment  of  $88,000  for  the  liscal  yearendingJune  30, 1894,  less 
10  per  cent,  has  been  exj)ended  in  extending  the  Plum  Point  levee  from  Bear  Bayou 
(153  miles  below  Cairo)  northward  by  the  construction  of  a  new  levee  22,000  feet, 
or  a  fraction  over  4  miles,  in  length,  and  containing  427,00C  cubic  j'ards.  The  work 
was  divided  into  four  contracts.  Bids  were  opened  for  the  two  lower  contracts  July 
19,  1893,  and  for  the  two  upper  contracts  Sfeptembcr  15,  1893,  and  the  work  awarded 
at  the  following  prices:  For  the  two  lower  contracts,  16.99  and  16.49  cents;  and  for 
the  upper  contracts,  18.49  and  16.98  cents  per  cubic  yard.  The  three  lower  con- 
tracts have  been  completed  and  about  37  per  cent  of  the  upper  one. 

The  allotment  of  $88,000  for  the  fiscal  year  ending  Juno  30,  1895,  less  10  per  cent, 
is  to  bo  expended  in  extending  still  farther  northward  the  levee  constructed  the  past 
season.     Contracts  have  been  made  as  follows,  work  to  be  done  the  coming  season: 

Cents. 

Lower  section,  E.  Hyner per  cubic  yard . .     18 

Middle  section,  E.  Hyner do 16 

Upper  section,  E.  Hyner do 15 

At  the  prices  realize«l,  the  levee  will  be  extended  to  the  vicinity  of  Barfield  Land- 
ing. 

Aggregate  yardage  of  levees  to  June  10,  1893,  not  including  Plum  Point  levee, 
none. 

Added  by  the  United  States  to  May  1,1894 427,000 

Added  by  others  up  to  May  1,  1894 721,900 

Total  to  May  1,  1894 1,148,900 

Lost  by  caving  or  abandonment,  none. 

Aggregate  remaining  May  1,  1894,  not  including  Plum  Point  levee,  1,148,900. 

FASCINE   MATTRESSES. 

Two  forms  have  been  used : 

1.  Mattresses  in  which  the  fascines  are  placed  normal  to  the  current. 

2.  In  which  the  fascines  are  placed  parallel  with  the  current. 

The  tirst-mentioned  type  was  used  at  New  Madrid,  Hopetield  Bend,  Ashport  Bend, 
Fletchers  Bend,  and  for  the  first  three  mats  at  Bullerton  Tow-Head.  Only  one  mat, 
the  last  at  Bullerton,  was  constructed  with  tho  fascines  placed  longitudinally. 

Maiiresses  mth  the  fascines  normal  to  the  carrent. — The  plant  required  consists  of  1 
set  of  mooring  barges,  1  set  of  barges  with  inclined  ways,  and  1  set  of  fnscine 
barges.  The  barges  of  each  set  when  placed  end  to  end  had  a  length  equal  to  or 
greater  than  the  width  of  mattresses  to  be  constructed.  The  mooring  barges  were 
of  the  same  construction  heretofore  used  with  the  woven  type  of  mattresses,  and 
were  moored  across  the  current  in  the  same  way.  The  mattreiss  barges  were  also  the 
same  as  heretofore  used,  with  the  following  additions:  Underneath  the  platform 
were  placed  a  number  of  cable  drums,  one  under  each  inclined  way  or  skid,  on  which 
were  wound  and  from  which  were  paid  out,  as  the  construction  of  the  mattress  pro- 
gressed, the  steel-wire  strand  which  constituted  the  longitudinal  strength  of  the 
mattress  and  to  which  the  fascines  were  attached  or  woven  by  the  method  to  be  here- 
after described.  The  distance  between  the  drums  was  8  or  9  feet,  according  to  the 
particular  barges  used.  At  the  highest  point  of  each  way  an  iron  sheave  was  placed, 
over  which  was  passed  the  strand  from  the  corresponding  drum.  The  drums  were 
all  provided  with  friction  brakes,  by  which  a  uniform  tension  was  kept  on  the  strands 
while  the  mat  was  in  process  of  construction.  The  fascine  barges  were  ordinary 
square-end  decked  barges,  <m  which  were  erected  temporary  platforms  tho  samolev^ 
as  tho  platform  of  the  mattress  ways.  These  barges  were  put  end  to  end  and  lashed 
parallel  to  and  close  up  to  the  downstream  side  of  the  mat  ways.  On  the  side  of 
the  platform  nearest  tho  mat  ways  were  erected  the  formers  in  which  the  brnsh  was 
laid,  compressed,  and  bound  into  fascines. 

Construction  of  mattress. — The  mooring  barges  being  properly  moored  in  position 
across  the  current,  the  mattress  ways,  to  which  had  been  lashed  the  fascine  barges, 
were  brought  in  position  on  the  downstream  side  and  secured  to  the  mooring  barges 
by  three  lines,  one  at  the  center  and  one  at  each  end.  The  first  step  was  to  con- 
stmct  the  "mat  head."    This  consists  of  a  bundle  of  poles,  2^  to  3  feet  in  diameter. 
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well  bound  together  by  wire  strand  bo  as  to  form  a  beam  of  great  streng^,  of  aome 
rigidity,  but  having  also  considerable  ilexibility.  The  poles  were  of  liard  wood,  5 
to  8  inches  in  diameter  at  the  butt  and  laid  so  as  to  break  Joints  with  each  other. 
The  beam  is  as  long  as  the  mat  is  wide,  and  forms  the  connecting  link  between  the 
mooring  cables  and  the  mattress.  It  was  moored  to  the  bank  by  steel-wiro  cables, 
independent  of  the  moorings  of  the  mooring  barges.  The  number  of  cables  used 
depended  on  the  width  of  mat  and  strength  of  current.  Eight  cables  have  been 
used  for  a  mat  oiO  feet  wide.  They  are  spaced  at  nnequal  distances  a])art,  l>eing 
closest  tog(?ther  near  the  outstream  end,  where  the  current  is  strongest,  and  farthest 
apart  toward  the  shore,  where  the  current  is  more  moderate.  At  each  point  where 
a  (able  is  to  be  attached,  a  heavy  manila  rope,  doubled,  is  wound  around  the  mat 
head  as  indicated  on  PI.  xix.  Its  free  ends  are  passed  over  the  mat  and  attached  to 
a  second  and  smaller  mat  head  constructed  in  the  mattress  10  feet  from  the  head  of 
the  mattress.  The  other  end  of  the  rope  is  connected  by  an  ordinary  shackle  to  one 
end  of  its  mooring  cable,  the  other  end  of  the  cable  being  then  passed  underneath 
the  mooring  barge  to  its  anchoriige  on  the  bank.  The  wire  strands  from  the  drums 
on  the  mattress  ways  are  piissed  over  their  proper  sheaves  and  wound  around  and 
secured  to  the  mat  head.  The  weaving  strands,  which  are  of  ^-inch  steel  strand, 
and  for  convenience  cut  into  lengths  of  about  50  feet,  are  also  attached  to  the  mat 
h<Mi<l,  one  for  ea(;h  of  the  longitudinal  strands  n])on  which  the  lascines  are  woven. 

For  the  construction  of  the  fascines  and  mattress  the  labor  is  divided  into  three 
gangs,  one  to  hand  the  brusli  down  from  the  barges,  the  sec(md  to  carry  the  brush  to 
the  formers  and  to  construct  the  fascines,  the  third  to  weave  the  fascines  into  the 
mat.  The  second  i^irty,  receiving  the  brush  from  the  first  party,  carries  it  to  and 
distributes  it  in  the  formers.  The  brush  is  put  in  two  layers,  one  with  the  tops  in  one 
direction,  the  otiier  with  the  tops  in  the  opposite  direction,  care  being  taken  to 
break  joints  as  far  as  possible,  ande8])ecially  to  prevent  two  butts  from  overlapping. 
Enough  brush  is  ]mt  in  to  make  a  fascine  10  to  12  inches  in  diameter.  It  is  then 
choked  every  8  feet  and  bound  into  a  fascine  by  No.  12  steel  wire.  Tlie  chokers  con- 
sist of  iron  chains  of  suitable  length  and  strength,  havingonc  end  secured  to  one  side 
of  the  former.  Kach  chain  is  brought  over  the  brush  and  a  lever  inserted  through  a 
ring  in  the  free  end  and  borne  down  upon  by  the  weight  of  one  or  two  men,  codi> 
pressing  the  fascine  while  it  is  being  bound  with  wire.  The  third  i)arty,  assisted  by 
the  second  ))arty,  raise  the  fascine  out  of  the  formers,  slide  it  along  the  skids  which 
connect  the  former  with  the  top  ol'  the  mattress  ways,  and  down  the  latter  to  its 
position  in  the  mattress  next  to  the  mat  head.  The  weaving  strand  is  then  passed 
over  the  fascine,  down  underneath  it  and  up  between  the  fascine  and  mat  head,  cross- 
ing at  the  same  time  the  bottom  longitudinal  strand.  It  is  then  i»ut  into  a  "ila%'en 
clamir'*  and  drawn  as  taut  as  four  to  six  men  can  do  it  with  double  block  and  tackle. 
The  strand  is  temporarily  stapled  to  a  pole  of  the  mat  head.  The  second  fascine 
being  in  ])lace,  the  weaving  strand  is  passed  over  the  first  and  second  fascine  down 
underneath  the  second  and  up  between  the  hrst  and  second,  at  the  same  time  cross- 
ing the  bottom  ]ongitu<linal  strand  as  before.  It  is  again  attached  to  the  clamp  and 
drawn  taut  as  before  by  block  and  tackle  and  temporarily  stapled  to  apieceof  bmsh 
in  the  lirst  fascine.  When  the  strain  is  iirst  put  on  the  strand,  a  tap  on  the  )>ole  of 
the  mat  lu^adto  which  it  has  been  tem])orarily  stapled  is  suthcient  to  dislodge  the 
staple  and  allow  the  strand  to  completely  encircle  thotlirst  fascine.  Details  of  the 
method  of  weaving  is  shown  on  PI.  xiv.  AVhen  the  ways  have  been  tilled  the  mat- 
tress is  launched  in  the  usual  way  and  the  constructi(m  continued.  The  tenth  fas- 
cine is  made  of  hard  wood  brush  or  }K>les,  and  to  it  are  attached  the  free  ends  of  the 
large  manila  ropes  which  are  wound  around  the  mat  head.  The  weaving  and  bot- 
tom strands  are  clamiJed  together  by  a  cable  clamp  every  10  feet,  and  at  points  inter- 
mediate between  the  clam])s  both  strands  are  stapled  to  the  brush  to  prevent  the  fas- 
cines from  sc;i»arating  in  the  process  of  weaving.  On  top  of  th(5  mattress  thus  con- 
structed are  ])laced  rows  of  ])oles,  lO  fet^t  a])art,  extending  U])  and  down  stream. 
They  are  lashe<l  to  the  fascines  by  No.  7  silicon  bronze  wire  every  5  feet  and  at  inter- 
mediate ])oints  by  strong  steel-wire  lashings.  The  object  of  thtj  rows  of  poles  is 
twolohl — tirst,  they  pn^vent  the  stone  from  slipping  otf  the  mat  when  it  is  sunk  on 
a  steep  slojie,  and  second,  by  being  lashed  to  the  body  of  th<j  mattress  by  non<5orro- 
sive  wire  they  i»revent  the  displacement  of  the  brush  aft^r  the  steel-wire  weaving 
strand  and  all  other  corrosive  connections  shall  have  rusted  away.  At  the  outstream 
edge  of  the  mat  the  ])oles  are  cribbed  up  two  dee])  to  better  insure  against  the  trip- 
ping of  the  stone  when  the  mat  is  sunk,  or  when  it  is  subsetiuently  nu<lermined  by 
scour  at  its  edge. 

The  construction  of  this  mattress,  at  tirst  slow,  develo])ed  during  the  season  a  rate 
of  projrress  far  exceeding  my  expectations.  At  Ashport  Mend  (5  mattresses,  300  feet 
wide,  were  constructed  Tlie  averagi*  number  of  linear  feet  constructed  per  day 
with  the  tirst  mat  was  74.6;  second  mat,  82.2;  third  mat,  101.1;  fourth  mat,  92: 
filth  mat,  102.3;  sixth  mat,  109.5.     The  greatest  progress  on  any  one  day  was  160 


APPENDIX  X  X REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2869 

leet  with  246f  (lays*  labor  At  Hopetield  Bend  4  mats,  310  feet  wide,  were  con- 
Btructed,  with  the  followin«^  progress:  First  mattress,  average  per  day,  93  liiiear 
feet;  second  mat,  127  feet;  third  mat,  140  feet;  fourth  mat,  153  feet.  The  greatest 
progress  per  day  was  175  feet  with  342  days'  labor.  The  best  progress  per  day  with 
the  Biillerton  iiiattressos,  250  feet  wi<le,  was  200  linear  feet  with  212  days'  labor. 

The  ballasting  and  sinking  of  these  mattresses  have  been  attended  by  no  special 
difficulty,  but  the  operations  are  necessarily  more  systematic  and  deliberate  than 
with  the  old  style  of  mattress,  on  account  of  the  former's  greater  weight,  density,  and 
Hexibility.  In  ballasting,  it  is  necessary  to  do  the  work  rapidly  and  sink  the  mat- 
tress inmiediately  afterwards.  This  precaution  is  madn  necessary  by  the  great  com- 
jiactnc  ssof  the  brush  fascines  and  the  rapidity  with  which  tbey  accumulate  sediment 
after  they  have  been  pressed  under  water  by  the  ballast.  So  rapidly  do  they  accu- 
mulate sediment  that  if  there  is  any  considerable  delay  in  ballasting,  portions  of 
the  mattress  on  which  the  ballast  may  boa  little  excessive  may  bo  carried  below  the 
surface  of  the  water  by  the  weight  of  the  accumulated  deposit  before  all  is  ready  for 
sinking.  The  mats  were  sunk  in  the  same  manner  as  the  old  type  of  mats  were  sunk, 
but  the  operation  was  much  more  deliberate  and  systematic*  Toward  the  close  of 
the  season's  work  the  forrmeu  of  the  ditlerent  parties  had  become  so  well  drilled  in 
their  respective  duties  that  a  large  mattress  could  be  sunk  with  scarcely  a  word  of 
command,  all  necessary  directions,  which  were  few  in  number,  being  communicated 
as  far  as  possible  by  signals  well  understood  by  all. 

In  the  construction  of  1,000  linear  feet  of  mattress  3,300  feet  wide,  the  following 
material  was  used  : 

Brush cords . .  446. 1 

Poles do....  122.4 

Stone cubic  yards . .  2,  74 1. 4 

Iron  wire pounds..  14,565 

Silicon  bronze  wire do 1,893 

i-inch  wire  strand do 12,  348 

T^(;-inch  wire  strand do 6,  600 

i-inch  wire  strand do 9,  960 

Staples do....  558 

Clamps number. .  3,  696 

Piling feet..  243 

Rope pounds . .  498 

Brush,  not  exceeding  3  inches  in  diameter  at  the  butt,  makes  a  fascine  of  uniform 
strength,  thickness,  an<l  compactness.  This  limit  of  size  was  preferred,  but  as  the 
brush  bars  within  a  considerable  distance  of  the  works  had  been  very  much  depleted 
in  former  season's  work,  brush  as  large  as  4  inches  at  the  butt  was  accepted,  and,  at 
times,  even  larger  brush  was  taken  to  avoid  embarrassiug  and  expensive  delays. 
The  4  aud  t'^ri  inch  strands  included  in  the  above  bill  of  material  are  used  for  the  bot- 
tom longitudinal  strands,  the  ^-inch  size  being  used  at  the  channel  edge  of  the 
mat  where  the  current  is  greatest  and  the  j'^.-inch  nearest  the  shore.  Smaller  strands 
than  these  were  used  in  a  few  of  the  mats  when  the  supply  of  the  larger  strands  fell 
short,  but  in  such  cases  a<bUtional  longitudinal  strands  were  stretched  over  the  top 
of  the  mat  after  it  was  completed,  and  clamped  at  intervals  of  10  feet  to  the  weaving 
strand  in  the  same  manner  as  the  latter  was  clamped  to  the  bottom  longitudinal 
cable.  The  i-inch  strand  is  used  exclusively  for  weaving.  Two  forms  of  clamps 
have  been  used,  the  ^'Crosby''  and  a  homemade  clamp.  Both  are  shown  in  detail 
in  PI.  XX.  Various  forms  of  staples  have  been  used.  A  staple  of  the  fence- wire 
type  If  inches  by  {',■  inch  mswle  of  No.  9  wire  is  a  good,  cheap,  and  suitable  form 
of  staple.  Stone,  not  exceeding  35  pounds  in  weight,  was  preferred  in  both  bal- 
lasting and  sinking.  Much  of  the  stone  which  was  stored  on  the  bank  for  the 
season's  work  had  been  contracted  for  before  the  fascine  tj^pe  of  mattress  had  been 
approved,  and  all  of  it  which  exceeded  the  35-pound  limit  was  reduced  to  the  proper 
size  by  sledging.  The  application  of  the  other  materials  mentioned  has  been 
previously  explained. 

The  mattress  here  described  is  believed  to  fulfill  more  perfectly  than  the  old  type 
of  woven  mattress  the  conditions  which  are  essential  in  the  subaqueous  portion  of 
the  bank's  protection      These  conditions  are: 

(1)  The  mattress  must  prevent  the  material  of  the  bank  from  being  eroded  by  the 
attack  ot  the  current  through  the  body  of  the  mattress. 

(2)  It  must  prevent  the  material  under  the  mat  from  being  wavshed  out  through  it 
by  the  return  How  of  water  from  a  saturated  stratum  of  the  bank  when  the  river  is 
on  a  falling  stage. 

(3)  It  must  possess  enou!j;h  flexibility  to  follow  rapidly  and  without  danger  of 
rupture  the  scour  whidi  takes  place  at  the  channel  edge  of  the  mattress  for  several 
years  after  its  construction  and  until  the  mat  has  reached  its  permanent  bed. 
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• 
(1)  When  tlic  scour  at  tlio  chauuel  edge  of  tlio  rcvetiiieiit  baa  reached  its  ultimate 
dovelo])iiioiity  and  the  mattress  lias  reached  a  permanent  bed,  the  mattress  itself 
must  possess  the  clement  of  long  life  or  ]>ermaneucy. 

The  (oinpactness  with  which  the  brush  is  laid  in  the  fascine  mattress  and  the 
thickness  of  the  mattress  itself,  which  ap])roximates  1  foot,  atlbrd  ample  security 
against  tho  attack  of  the  current  upon  the  bank  through  the  body  of  the  mattress, 
and  tho  llexibility  which  this  mattress  possesses  will  permit  it  to  follow,  without 
danger  of  rupture,  any  scour  which  may  take  place  at  its  edge. 

The  only  two  questions  in  doubt  are  those  expre3so<l  in  the  second  and  fourth  con- 
ditions.  Wlicthcr  or  not  the  mattress  as  constructed  possesses  enough  compactness 
to  prevent  the  transport  of  material  through  it  by  tho  return  How  of  water  from  a 
saturated  stratum  of  the  bank,  only  time  can  tell,  but  there  can  be  no  doubt  that  in 
this  ])articular,  whether  it  fail  or  not,  the  fascine  mattress  ]>ossesses  very  great  advan- 
tages t)ver  tho  old  style  of  mattress  in  which  tho  brush  was  woven  more  or  less 
loosely  in  a  singh^  layer.  As  regards  tho  (|uestion  of  permanence,  two  factors  are 
relied'u]>on  to  fulfill  this  condition.  The  first  is  the  riprap  distributed  over  the  mat- 
tress in  ballasting  and  sinking.  As  the  fa^^cino  mattress  c<mtains50  per  cent  more 
brush  than  the  old  woven  typo,  the  quantity  of  stone  required  to  ballast  and  sluk  a 

given  area  is  ])ro])orti<>nately  greater.  The  stone  being  also  of  small  size  tho  amount 
istributed  over  the  mat  in  the  process  of  ballasting  alone  is  sufficient  t-o  form  an 
almost  continuous  paveuK'iit  of  stone  blocks  over  the  whole  length  and  breadth  of 
the  mattress.  If,  when  the  mattress  is  sunk,  and  subsequently  when  the  mattress 
follows  the  scour  at  its  etlge,  the  stone  does  not  slip  down  the  slope,  the  original 
ballast,  together  with  thea<ulitional  quantity  added  in  the  process  of  sinking,  "will 
form  60  continuous  a  layer  (»r  paving  of  stone  as  to  prevent  the  displacement  of  tho 
brush  even  after  the  weaving  strands  and  all  other  perishable  connections  are  mated 
away.  x\s  an  additional  precaution  against  the  displacement  of  the  brush  when  tho 
Bteei  strand  shall  have  rusted  <»lf,  the  longitudinal  rows  of  poles,  which  are  l(i  feet 
apart,  are  lashed  to  the  body  of  tho  mattress  by  a  noncorrosive  wire,  which  shall 
permanently  hold  tho  pole  system  intact  and  i>revcnt  tho  displacomeutof  any  brush 
when  the  ballast  may  for  any  cause  become  unevenly  distributed.  'ITie  mattress  is 
open  to  the  criticism  that  all  of  its  longitudinal  connections  are  of  a  iierishable 
nature,  but  events  may  7)r<>v(j  that  this  obje<tion  is  more  fancied  than  real.  The 
function  of  tho  longitudinal  fastenings  is  to  tie  tho  mat  together  longitudinally,  to 
hold  it  together  until  it  is  on  the  bottom,  and  until  all  the  scour  that  will  probably 
take  ])la(>o  at  its  edge  has  taken  ]dace,  and  the  mat  has  reached  its  ])ermanont  lied. 
This  done,  the  steel  wire  strands  have  performed  all  the  functions  they  were  designed 
for  and  all  they  can  ])erforin,  and  itermaneuco  thereafter  will  depend  upon  thcstone 
ballast  and  the  noneorrosive  lashings  on  the  longitudinal  poles,  and,  it  these  prove 
ertcctual  in  preventing  the  displacement  of  brush  after  the  steel  wires  have  rusted 
away,  the  objection  to  the  use  of  a  ])erishab]e  material  in  the  weaving  of  the  fas- 
cines into  a  mattress  will  be  tiven-ome. 

Fiiscive  mattrcsf*  ivith  the  fasclue» placed  parnJUl  in  the  bank. — The  oblique  position  of 
the  mattrcHs-head  cables  to  the  head  of  the  mattress  in  the  form  of  construction  Just 
described  exerts  a  strong  shore  thrust  on  the  mat  head  in  the  process  of  sinking. 
This  thrust  is  taken  up  by  the  strong  mat  head  and  tho  mat  itself,  which,  together, 
have  the  requisite  rigidity  to  withstand  the  thrust  without  danger  of  doubling  up. 
Owing  to  tht»  very  much  greater  lateral  llexibility  of  the  mattress  in  which  the  fas- 
cines are  parallel  to  the  bank,  it  was  not  deemed  safe  to  have  any  shore  thrusts  at 
all  and  the  mooring  arrang^-ments  were  accordingly  modified.  A  set  of  mooring 
barges  was  anchored  at  tho  head  of  the  mat  in  the  usual  way  by  mooring  cablets 
passing  obliquely  upstream  to  <lead  men  on  shore.  A' second  set  of  mooring  barges 
was  moored  in  the  same  way  8(M)  feet  above  the  lower  set.  On  tho  deck  of  tho  upper 
barges  was  ]da('ed  a  c(mtiuuous  lino  of  log  dead  men,  chained  to  the  timbcrheads 
held  by  tho  shore  cables.  These  dead  men  were  to  h(dd  the  cables  mooring  tho  mat- 
tress and  mattress  plant.  As  the  mattress  was  constructed  its  mooring  cables  were 
attached  to  it  in  the  manner  to  bo  hereafter  described,  passed  underneath  tho  lower 
mooring  barges,  rarried  u])stn'ani  ]»arallel  with  the  bank,  and  secured  to  the  line  of 
dead  men  on  the  upper  barges,  thus  avoiding  any  shore  thrust  upon  the  mat  head. 
The  mattress  ]dant  <onsisted  of  four  mattress  ways  and  their  corresponding  fascine 
barges,  lashed  end  to  end,  giving  a  combined  length  of  588  feet.  Tho  barges  were 
moored  parallel  to  the  bank  and  with  tho  ways  inclining  toward  the  shore.  The 
fascines  were  made  588  feet  long,  the  full  length  of  the  mattress.  The  mattress  was 
constructed  by  beginning  at  the  w.itrr  line  and  extending  outstream  until  the  full 
width  of  250  feet  was  made.  The  details  of  construction  were  the  same  as  those  here- 
toforJMlescribed  for  the  mat  in  which  the  fascines  are  normal  t<»  the  current.  To  give 
the  mattH'ss  more  longitudinal  strength  than  the  fascines  themselves  ])Ossessed,  12^ 
and  2^  iu<'h  stnind,  exti'uding  the  whole  length  of  the  mat,  were  built  into  it  in  the 
folh),wing  manner:  When  the  construction  reached  the  desired  point  the  longitu- 
dinal stran<l  was  stretched  across  tho  bottom  strands  of  tho  mattress  and  clamped  to 


APPENDIX  XX — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2871 

them  at  the  points  of  iatoraection  by  common  clamps.  The  upstream  end  of  the 
strand  was  given  two  turns  around  the  mattress  head  and  carried  back  and  clamped 
to  itself  at  130  feet.  Fo^  additional  security  the  longitudinal  strands  were  con- 
nected together  by  a  diagonal  system  of  backing- up  straps  109  feet  below  the 
head  of  the  mattress,  as  shown  on  PI.  xiii.  The  mattress  head  of  this  mat  differed 
from  previous  construction,  in  that  it  was  a  kind  of  jointed  spar  designed  to  adjust  to 
the  bed  of  the  river  when  suuk.  This  spar  was  made  of  14  cypress  logs  about  12 
inches  in  diameter  and  varying  in  length  from  28  feet  next  to  the  shore  to  14  feet  on 
the  outstream  end,  all  put  in  place  before  launching  from  mattress  boats.  The  logs 
were  placed  on  top  of  the  mattress  and  about  3  feet  from  the  head  of  the  mattress  with 
laps  of  2  feet.  A  f-inch  driftbolt  2  feet  long  was  driven  horizontally  through  both 
logs  at  each  lap,  and  in  addition  the  logs  were  bound  together  by  several  turns  of 
wire  strand  at  the  pin  points.  The  logs  were  secured  to  the  fascines  by  two  wrap- 
pings of  i-inch  strand,  and  toeveryaltetnatelogtwoof  the  longitudinal  wire  strands 
were  made  fast.  Spanning  these  alternate  logs  2-inch  manila  ropes  were  made  fast 
at  the  same  points,  receiving  tlie  longitudinal  strands.  Each  one  of  these  rope  loops 
formed  an  equilateral  triangle,  with  its  log  for  base  and  with  the  shackles  of  its  mat- 
tress mooring  cable  at  the  vertex.  Parallel  lines  of  poles  16  feet  apart  were  wired  to 
the  mattress  normal  to  the  current  and  bank  by  lashings  5  feet  apart,  each  alternate 
lashing  being  silicon  bronze  wire.     The  object  of  these  poles  was  twofold:  firat,  to 

give  the  mattress  some  stiffness,  as  without  them  it  was  feared  the  mat  would  be  so 
exible  as  to  fold  up  in  sinking,  and,  second,  to  give  to  the  mattress  nn  element  of 
permanence  by  its  noncorrosive  wire  lashings.  Parallel  rows  of  poles  were  also 
placed  longitudinally  to  keep  the  rock  from  rolling  off  the  mattress.  The  mattress 
was  ballasted  and  sunk  without  incident  worthj'  of  H])ecial  notice  and  under  condi- 
tions more  severe  than  the  average.  The  river  was  on  a  rise,  the  current  strong,  and 
a  considerable  amount  of  drift  was  encountered.  The  experiment  has  demonstrated 
that  mats  of  this  description  can  bo  constructed  and  handled  safely  on  a  large  scale 
if  it  should  prove  a  better  protection  than  the  mattress  with  fascines  placed  normal 
to  the  current. 

SECOND  DISTRICT  (FOOT   OF   ISLAND   NO.  40  TO    MOUTH    OF  WHITK   RIVER,  180  MILKS). 

Bevetmenty  Hopefield  Bend,  227-'230  miles  below  Cairo. — The  revetment  of  this  bank 
begins  at  Mound  City  and  extends  to  Hopeiield  Point,  a  distance  of  over  3  miles. 
From  Monnd  City  down  to  a  point  about  2  miles  above  Hopefield  Point  the  old  revet- 
ment is  protected  by  an  outlying  sand  bar,  and  though  the  shore  work  is  more  or  less 
disintegrated  and  the  mattress  of  less  size  and  strength  than  later  experience  has 
shown  to  be  necessary,  no  repairs  have  been  made,  and  none  will  be  reqnired  as  long 
as  the  outlying  sand  bar  is  not  washed  away.  The  lower  2  miles  of  the  revetment 
has  been  subject  to  the  attack  of  a  very  rapid  current,  which,  reaching  a  maximum 
of  over  8  miles  per  hour,  has  breached  the  original  work  from  time  to  time,  necessi- 
tating the  expenditure  of  large  sums  annually  in  repairs  since  the  first  breach  occurred 
in  1890.  The  repairs  made  during  the  seasons  of  1890,  1891-'92,  and  1892-'93,  con- 
stituted a  complete  renewal  of  all  the  original  revetment  except  two  blocks,  one  of 
which,  2,000  feet  long,  extends  from  the  foot  of  the  repair  work  of  1890  at  station 
58  to  the  head  of  a  1,000-foot  mattress  of  1892-'93  at  station  78;  the  other,  500  feet 
long,  begins  at  the  foot  of  the  same  m a ttresamnd  extends  downstream  500  feet  to  the 
end  of  the  original  work.  Both  blocks  were  breached  during  the  flood  of  1893  while 
the  river  was  at  bank-full  stage.  Soundings  were  taken  across  the  revetment  at 
sections  100  feet  apart  in  May,  1893,  while  the  river  was  still  high.  A  comparison 
of  these  with  similar  soundings  taken  over  the  same  sections  in  November  and 
December,  1892,  showed  that  the  mattress  of  the  blocks  in  which  the  breaches  had 
occurred  had  settled  at  a  number  of  points,  the  settling  being  least  at  the  channel 
edge  and  greatest  near  the  water  line.  A  further  examination  at  low  water  in 
August  of  1893  showed  that  the  tiood  of  1893  caused  almost  a  continuous  break  in 
the  old  revetment  at  and  above  the  water  and  a  recession  of  75  feet  in  the  bank  line 
opposite  the  lower  block  of  500  feet.  The  repairs  determined  on,  and  for  which  an 
allotment  of  $100,000  was  made,  consisted  in  an  entire  renewal  of  the  first  block  of 
old  work  by  fascine  mattresses  300  feet  wide,  including  a  complete  paving  of  stone 
extending  from  the  e<lge  of  the  subaqueous  mattress  up  to  or  above  the  level  of  two- 
thirds  high-water  stage,  and  a  like  renewal  of  the  second  block  of  500  feet,  includ- 
ing an  extension  of  the  latter  500  feet  farther  downstream  so  as  to  cover  the  lower 
side  of  Hopefield  Point,  which  had  exhibited  a  tendency  to  cave.  The  repairs  were 
made  by  the  party  engaged  early  in  the  season  at  New  Madrid.  Work  was  com- 
menced Septejnber  1  and  completed  December  1. 

The  materials  and  supplies  used  were  obtained  partly  by  contract  and  partly  by 
open-market  purchases,  and  the  work  was  done  by  day  labor.  The  stone  was 
obtained  from  J.  H.  Killibrew  &  Co.,  from  quarries  at  Imboden  and  Black  Rock, 
Ark.y  and  delivered  partly  on  barges  at  West  Memphis  and  partly  on  the  bank  iu 
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the  immo<liat(;  Ticinity  of  the  work.  By  special  agreement  the  stone  so  purchased 
from  Mr.  Ki]Iibrew  was  to  bo  regarded  as  a  part  of  his  contract  with  Captain  Towu- 
send  for  furnishing  stono  to  the  Tbinl  District.  Under  thib -agreement  Mr.  Killibrew 
furnished  4,016.04  cubic  yards  of  crushed  rock,  at  $1.75  per  cubic  yard;  16,(fe4.21 
cubic  yards  of  riprap,  not  exceeding  35  pounds  in  weight,  for  $1.69  per  cubic  yard, 
on  the  bank  or  on  barges.  The  brush  wsis  obtained  by  open-market  purchase  from 
Messrs.  Hunter  «fe  Frey,  of  Memphis,  at  $1.02  per  cord*  for  brush  and  $1.50  per  cord 
for  polos. 

The  season's  work  included  the  construction  of  three  mats,  650,  700,  and  800  ^eet 
long,  covering  the  upper  break,  and  a  fourtli,  916  feet  long,  covering  the  lower  break 
and  the  under  side  of  HopcHeld  Point.  All  were  310  feet  wide,  and  the  cost  $6,034 
I>er  s(iuaro  of  100  feet,  or  $18.10  per  linear  foot.  Of  connecting  mats  there  were  made 
2,175  linrar  feet,  amountin<]:  to  1,221.2  squares,  at  $6,987  per  square.  The  grading 
was  postponed  till  alter  the  mattresses  were  sunk.  -  The  slope  was  1  on  3.  This 
work  included  1,975  linear  feet  of  bank  graded  and  28,940  cubic  yards  of  material 
moved  at  a  cost  of  $0,054  per  cubic  yard. 

The  ])aving  began  at  the  edge  of  the  connecting  mattresses  near  the  low-water 
line  and  extended  up  the  graded  slope  to  from  26  to  30  feet  above  low  water.  It 
was  carried  to  this  height  to  get  al)ove  a  stratum  of  sand.  The  average  thickneea 
of  the  paving  was  10  inches,  ofwhich  3.^  inches  was  crushed  rock  placed  on  the  sur- 
face of  the  ground  and  6^  inches  of  riprap  placed  on  the  layer  of  crushed  rock.  The 
amount  of  paving  done  was  3,112  squares  and  the  cost  $9.20  ])er  square.  The  total 
cost  of  the  work,  including  an  item  of  $4,469.27  for  work  on  other  portions  of  the 
revetment,  was  $96,814.43.  Not  including  the  above  item,  the  cost  was  $92,345.16,  or 
$31.52  ])er  linear  foot  of  bank  protected.  (For  further  details  see  report  of  Assistant 
Engineer  William  (Jerig.) 

The  new  mattresses  were  sounded  along  sections  100  fe(^t  ajiart  in  Novem1)er  and 
December,  1893,  and  again  at  medium  stage  in  May,  1894.  A  com]>arison  of  the  two 
sets  of  soundings  indicates  s(;ttling  at  a  few  points,  but  the  settling  is  not  great 
enough  and  not  sufficiently  uniform  from  section  to  secticm  to  permit  the  deduction 
of  a  reliable  conclusion  as  to  the  cause.  The  soundings  will  be  again  repeated  during 
the  coming  low  water. 

Memphis  Harbor,  l^.JO  miles  below  CairOy  Sand  Bar, — A  full  descri]>tion  of  the  sand 
bar  which  obstructs  a  portion  of  the  ])ublic  landing  is  given  in  former  annual 
reports.  In  its  present  development  it  covers  over  1  mile  of  the  city  front  below  the 
month  of  Wolf  River,  obstructing  the  landing  at  tbe  Anchor  Line  elevator  and 
about  two-thirds  of  the  paved  levee.  A  farther  growth  of  the  bar  down  the  levee 
may  be  anticipated,  but  without  much  increiise  in  its  width.  All  the  boats  seeking 
this  ]>ort  will  ])r(d)ably  not  be  able  to  effect  a  landing  close  up  against  the  pavinff 
at  next  low  water,  as  they  have  done  heretofore.  The  evident  solution  of  the  difli- 
cnlty  for  this  year  and  for  several  years  to  come  will  be  to  use  wharf  boats,  anchored 
at  the  edge  of  the  bar,  and  connected  by  landing  stages  or  bridges  with  the  pave- 
ment of  the  levee.  Then,  at  some  future  time,  when  the  bar  has  expanded  to  its  full 
length  and  widfh,  the  use  of  wharf  boats  can  be  again  dispensed  with  by  extending 
the  ]»aving  of  the  levee  out  to  the  edge  of  the  bar. 

Bank  protection . — The  river  fnmtage  of  the  city  extends  from  the  month  of  Wolf 
River  to  the  Kansas  City  and  Memphis  Railroad  bridge,  and  is  13,300  feet  long.  Of 
this,  9,500  feet  have  been  protected  from  caving  as  follows:  From  the  month  of  Wolf 
River  to  the  foot  of  J$eale  street,  a  distance  of  6,.500  feet,  it  is  protected  by  brush 
and  stone  mattresses,  laid  at  various  times  between  1878  and  1887;  for  a  distance 
of  2,100  feet  below  IJeale  street  it  is  protected  by  the  citizens*  dikes,  constructed  in 
1886  and  1887;  and  for  a  distance  of  about  1,000  feet  above  the  bridge  it  is  protected 
by  a  continuous  revetnu-nt,  constructed  by  the  bridgo  company  as  a  protection  to  its 
shore  pier  and  abutment.  These  revetments  are  believed  to  bo  in  good  condition 
and  in  no  need  of  repair.  The  only  portion  of  the  bank  unprotected  is  that  included 
between  the  lower  end  of  the  citizens*  dikes  and  the  upper  end  of  the  bridge  com- 

Sany's  revetment,  and  is  3,800  feet  long.  In  its  last  annual  report  the  commission 
as  included  an  estimate  of  $100,000  for  the  purpose  of  revetting  this  interval. 

Xonronnah  liovky  L'.Vi  miles  below  Cairo, — The  rock  is  located  in  Tennessee  Chute 
opposite  the  mouth  of  Nonconnah  Creek.  Sinee  18JM)  the  channel  of  the  river  at  low 
water  has  occupied  a  narrow  span  of  700  feet  \»etween  the  rock  and  the  Tenneiwee 
bank,  where  towboats  have  some  difficulty  in  Hanking  the  bend  without  coming 
uncomfortably  near  to  this  obstruction.  At  the  date  of  my  last  annual  report  a  con- 
tract had  been  let  to  remove  the  rock,  under  an  allotment  of  $6,000  made  for  this 
purpose.  The  work  of  removal  was  commenced  the  latter  part  of  September  and 
suspended  in  November  on  aeconnt  of  rising  river. 

The  ]>hin  of  oi>erations  was  to  honeycomb  the  rock  by  a  number  of  well -distributed 
charges  of  dynamite  to  he  (^\]>lode<l  simultaneously  with  the  expectation  that  alarge 
portion  of  the  rock  would  be  jnilverized  fine  enough  to  ])ermit  its  being  washed 
away  by  the  river  current  and  the  remainder  of  it  broken  up  in  small  enough  pieoet 
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to  permit  easy  removal  l)y  dredging.  The  results  of  this  plan  as  related  by  the  con- 
tractor were  far  from  satisfactory.  The  rock  was  not'pulverized  nor  broken  up  into 
small  fragments,  but,  on  tbo  contrary,  the  experiment  proved  nearly  a  total  loss  in 
both  time  and  money  by  the  cementing  together.of  the  l)1asted  rock  before  ii  could  be 
dredged  out.  This  necessitated  a  resort  to  surface  blasting  to  loosen  the  material 
ibr  tho  dredg«. 

A  survey  of  tho  rock  made  November  20  and  24,  1893,  as  compared  with  the  pre- 
vious survey  of  September,  1892,  shows  that  only  335  cubic  yards  of  rock  has  been 
removed  and  the  height  of  the  rock  reduced  only  3^  feet,  bringing  it  to  tho  level  of 
1-foot  stage  below  low  water. 

Helena  Harbor j  306  miles  below  Cairo. — The  work  of  improvement  consists  of  a  con- 
tinuous revetment  600  feet  long  and  of  5  spur  dikes,  constructed  in  1889-'90,  to  pro- 
tect 3,000  feet  of  caving  bank  in  front  of  the  town.  It  is  fully  described  in  previous 
reports.     Its  condition  is  substantially  the  same  as  described  in  last  annual  report. 

LEVEES. 

In  the  second  engineer  district  are  included  the  lower  part  of  the  Lower  St.  Fran- 
cis Basin  to  which  allusion  has  been  made  in  the  report  of  the  first  engineer  district, 
also  the  Upper  Yazoo  levee  district  on  the  loft  bank  and  the  Upper  and  Lowei 
White  River  levee  districts  on  tho  right  bank.  Work  has  |)een  done  during  the  year 
upon  both  fronts  under  contracts  made  during  the  last  fiscal  year. 

Upper  Yazoo  levee  diatriet,  244  to  S65  miles  below  Cairo. — This  district  has  a  river 
frontage  of  120  miles  and  contains  110  miles  of  levee.  The  levees  are  in  a  higher 
state  of  efficiency  than  in  most  other  parts  of  the  system.  They  have  generally 
grades  3  or  4  feet  above  the  highest  recorded  water,  full  crown  and  section,  and 
banquettes  where  the  height  makes  it  advisable.  During  the  past  season  the  fol- 
lowing levees  were  raised  and  enlarged  under  the  contracts  in  force  at  the  begin- 
ning of  thefiscal'year: 

10,500  feet  along  mile  sections  57-58  (304-307  L). 

12,800  feet  along  mile  sections  60-62,  63  (309-312  L). 

16,800  feet  near  Malone's  Landing  (:i5(>-358  L). 

11,900  feet  below  Pushmataha  Landing  (360-365  L). 
The  season's  work  included  also  the  construction  of  a  new  levee  below  Lake 
Charles  (358  L),  where  tho  old  levee  was  threatened  by  a  caving  bank.  The  levees 
were  raised  to  a  uniform  grade  of  4  feet  above  highest  recorded  water  and  were 
given  a  width  of  10  feet  on  top  and  side  slopes  of  1  on  3.  A  banquette  was  added 
to  a  portion  of  the  levee  near  Malone's  Landing,  where  the  foundation  was  not  good. 
The  prices  paid  varied  from  12.24  to  20  cents  i)er  cubic  yard.  The  total  amount  of 
material  placed  in  the  levee  during  the  year  was  521, 8(X)  cubic  yards,  and  tho  total 
cost,  including  office  and  engineering  expenses,  was  $92,511.81. 

Under  the  provisions  of  the  river  and  harbor  act  of  July  13, 1892,  the  allotment  of 
$100,000  for  this  district  lor  the  fiscal  year  ending  June  30,  1895,  less  10  per  cent,  has 
been  put  under  contract  and  will  be  expended  in  enlarging  the  existing  levee  from 
Austin,  Miss.  (289  L  ),  northward  for  a  distance  by  levee  of  20  miles.  As  the  pro- 
posed enlargement  lies  above  the  incmth  of  the  St.  Francis  River,  and  as  the  water 
along  its  Iront  will  rise  higher  when  the  St.  Francis  levees  are  completed  than  it 
has  in  the  past,  the  grade  has  been  fixed  at  5  feet  above  the  highest  recorded  Hood. 
The  crown  will  be  10  feet  wide  and  side  slopes  1  on  3.  The  work  was  let  in  four  con- 
tracts and  operation.*?  on  three  of  them  have  already  commenced.  The  prices  paid 
range  from  11',  to  16.98  cents  per  cubic  yard. 

('ubic  yards. 

Aggregate  contents  of  levees  Mav  1,  1893 8,280,749 

Added  by  the  United  States  between  May  1,  1893,  to  May  1,  1894 521,  800 

Added  by  the  local  district  between  June  30,  1893,  and  May  1,  1894 299, 147 

Total  to  Mav  1.  4894 9,101,696 

Lo.st  by  abandonment  May  1,  1893,  to  May  1,  1894 101,350 


% 


Aggregate  remaining  May  1,  1894 9,000,346 

Upper  JVhite  liiver  levee  distiictj  306-340  wn7^«  beloio  Cairo. — This  district  comprises 
the  upper  half  of  the  narrow  belt  of  overtlowed  land,  averaging  about  10  miles  in 
width,  which  lies  between  tho  Mississippi  and  White  rivers.  The  levee  begins  at 
the  foot  of  Crowley's  Ridge,  at  Helena  Ark.  (306  R),  and,  at  the  date  of  last  annual 
report,  ha<l  been  extended  to  Yellow  Hanks  Bayou,  a  distance  by  levee  of  22  miles. 
During  the  past  season  the  levee  has  been  extended  southward  6,500  feet  by  a  new 
levee,  and  the  existing  levee  for  a  distance  of  8,045  feet  above  Yellow  Banks  Bayou 
has  been  raised  and  enlarged.  The  contracts  under  which  the  season's  work  was 
done  were  let  during  the  last  fiscal  year,  and  an  abstract  of  same  is  included  in  my 
last  annual  report.     The  levees  constructed  the  past  year  have  been  raised  to  a  grade 
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of  3.5  feet  above  the  highest  lorordotl  water,  which,  in  this  locality,  was  that  of  1890. 
and  were  made  8  feet  wide  on  top  with  side  slopes  of  1  on  3.  For  the  projected  work 
of  the  coniinji^  strason  the  section  will  be  the  same,  but  the  grade  will  be  raised  to  4 
feet  above  tiio  1890  Hood.  Tho  amount  of  material  placed  in  the  Ic^eo  diiriu*;  the 
year  by  the  United  States  was  269,106  cubic  yards.  The  work  was  ditlicalt  and 
expensive,  and  tlio  ])rieeH  paid  ranged  from  21|  to  27  cents  per  cubic  yard. 

Under  the  provisions  of  the  river  and  harbor  act  of  July  13, 1892,  the  allotment 
of  $53,000  for  this  district  for  the  iiscal  year  ending  June  30,  1895,  less  10  per  cent, 
has  been  put  under  contract  and  will  be  exjiended  in  extending  the  existing  leveo 
southward  a  distance  of  over  4  mih's.  The  work  has  been  let  in  three  contracts, 
and  at  this  date  operations  Iiave  been  commenced  on  two  of  them.  The  prices  paid 
are  low  and  range  from  10.45  to  16^  cent.s  per  cubic  yard. 

C II bis  yanU 

Aggregate  contents  of  levee  Mav  1, 1893 1,  374, 191 

Added  by  the  United  States  up  to  May  1,  1894 269,106 

Added  bv  the  local  district  up  to  May  1,  IHiH None. 

Total  to  May  1,  1894 1,643,297 

Lost  by  caving  or  abandonmert  May  1,  1893.  to  May  1,  1894 None. 

Aggregate  remaining  May  1,  1891 1,643,  21*7 

Lower  White  liiver  lci:ee  dlsiricty  ,1f^/-JS't  miles  below  Cairo. — This  district  comprises 
the  lower  half  of  the  narrow  belt  of  overllowed  land  between  the  Mississippi  and 
While  rivers,  and  its  line  of  leveo  when  joined  to  that  m  the  upper  district  will 
form  one  continuous  levee,  beginning  at  Helena,  Ark.,  and  extending  downstream  to 
a  point  about  5  mil(;s  l)elow  Henrico,  a  distance  by  river  of  about  80  miles.  At  the 
date  of  last  annual  re]}ort  the  levee  in  the  lower  district  had  developed  to  a  len^^h 
of  2H  miles* fronting  on  the  Mississip])!  Kivcr  and  had  l)een  extended  northward,  to 
a  point  op])osite  the  head  of  Island  No.  08  {3iV2  K)*  During  the  past  season  the  lovco 
has  been  extended  20,000  feet,  or  nearlj'  4  miles  farther  northward  to  a  point  oppo- 
site Oirut's  Landing,  Ark.  (31(5  R),  and  the  existing  leveo  has  been  raised  and 
enlarged  for  a  distanre  of  7,200  feet  in  the  vicinity  of  Laconia,  Ark.  (374  R),  where 
the  foundation  had  developed  serious  defects.  The  contracts  for  the  new  levees  at 
the  upper  iMid  of  the  system  were  let  during  the  last  fiscal  year,  and  that  for  tho 
enlargement  at  Laconia  was  lot  during  the  current  year  under  a  balance  of  funds 
that  was  left  over  fnmi  previ<ms  allotments.  The  prices  paid  were  12  cents  for  the 
enlargement  and  II ^  and  18 J  cents  per  cubic  yard  for  the  now  work.  The  total 
quantity  of  material  ])laced  was  430,173  cubic  yards,  of  which  49,198  was  oularge- 
meni  and  ,380,975  new  levee.  The  grade  and  section  are  the  same  as  in  the  upper 
district. 

Under  the  provisions  of  the  river  and  harbor  act  of  July  13,  1892,  the  allotment  of 
$75,000  for  this  district  for  tho  tiscal  3'ear  cu<ling  ,Juu6  30,  1895,  less  10  per  cent,  has 
been  ))ut  under  contract  and  will  bo  expended  in  enlarging  tho  Big  Henrico  levee 
near  Henrico,  Ark.  (383  R),  to  the  extent  of  50,(XX)  cubic  yards,  and  in  extending  the 
n])p<>r  en<l  of  tho  system  northward  from  its  present  terminus  near  OfTut's  Landing. 

The  ])rice8  realized  were  12.98  cents  per  cubic  yard  for  tho  enlargement  at  Henrico, 
and  15i  and  15.95  cents  per  cubic  ]»ard  for  the  new  work  of  extension  at  the  upper 
end.  Untler  these  ])rices  it  will  bo  possible  to  extend  the  levee  during  tho  couiiug 
Si^ason  a  distance  of  16,700  feet,  or  31  miles. 

This  extension  added  to  the  ])rojected  extension  southward  of  the  leveo  in  the 
upper  district  will  reduce  the  gap  between  the  two  levee  systems  to  a  length  of  9} 
miles. 

Cubic  yjinlfl. 

Aggregate  contents  of  levees  Mav  1,  1893 1,200,638 

Added  by  the  United  States  to  May  1,  1894 430,173 

Added  bv  the  local  district  to  Msiv  1,  1894 ^ None. 

Total  to  May  1,  1894 1,630.811 

Lost  by  caving  or  abandonment  to  May  1,  1894 None. 

Total  in  place  May,  1894 1,630,811 

srnvEvs,  (lArciEs,  axd  examixations. 

In  the  first  district  the  survevs  nnule  during  the  vcar  mclnde  the  usual  livdro- 
grai»hie.  survey  of  l*lum  Point  Reach  at  low  water  and  speeial  exammati'^ns  of  the 
revctnu'uts  at  New  Madrid,  Mo.,  Danii'ls  Point,  Ashport  Hend,  Osceola  Har,  and 
Rullerton  Har,  also  routine  observations,  when  practicable,  of  the  shoal  crossings  in 
Plum  Point  Reach. 
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The  surveys  in  tho  second  district  made  during  the  year  include  a  special  examin- 
ation by  soundings  of  the  rcvctmeut  at  Hopelield  Bend,  a  survey  of  Nuuconnahy 
Rock,  a  hydrographic  survey  of  tho  riverfrom  Old  Town,  Ark.,  to  Knowlton's,  Ark., 
a  distance  of  40  miles,  and  a  survey  of  location  for  a  levee  to  connect  tho  levee  sys- 
tems of  tho  Up])er  and  Lower  White  River  levee  districts.  In  September  all  the 
crossings  and  shoal  i>Iaces  within  tlie  limits  of  tbe  lirst  and  second  districts  were 
located  and  sounded  by  the  survey  party.  A  complete  list  of  the  soundings  and  the 
depths  obtained  is  appended  to  this  report. 

PLANT   OF   FIRST  AND   SECOND   DISTRICTS. 

At  the  close  of  last  season's  work  the  floating  plant  and  other  property,  excepting 
that  in  the  United  States  warehouse  at  Elmot,  Ark.,  was  collected  about  oue-half 
mile  below  Memphis  to  be  cared  for  until  again  required,  and  to  receive  necessary 
repairs.  The  repairs  to  the  steamers  have  been  extensive.  The  MinneUmka  has 
received  a  new  deck,  guards,  fautails,  and  pitmen,  and  extensive  repairs  to  the 
boiler-settings,  pipes,  and  machinery,  including  boring  out  of  cylitulers.  The 
steamer  Titan  has  been  docked  to  receive  now  planks  at  the  water-line  and  an 
a<lju8tmont  of  her  hog  chains.  Steamers  Gra// a  mi  and  J66oi  have  both  had  exten- 
sive repairs  to  hulls,  pipes,  and  macliinery .  The  hull  of  the  Itasca  has  been  replated 
and  the  pipes  and  machinery  have  been  thoroughly  overhauled  and  repaired, 
including  boring  out  of  cylinders.  Large  graders,  Nos.  2  and  4,  have  received  consid- 
erable repairs  to  hulls  and  machinery.  They  are  old,  having  been  built  in  1881,  and 
will  last  about  two  years  more.  The  hulls  of  oflice  boats  Miashaijwi  and  No.  39 
have  been  rebuilt.  Store  boat  No.  26  has  been  repaired  by  replacing  the  hull  by  the 
hull  of  a  fairly  good  coal  barge.  Quarter  boat  No.  11  is  being  repaired  in  a  similar 
way.  Machine  shop  boat  No.  1  has  been  extensively  repaired.  Pile-drivers  Nos.  19 
and  21  have  been  docked  and  their  hulls,  decks,  and  leads  rebuilt.  Pile-driver  No. 
20  "will  be  similiirly  repaired.  Mat  barges  Nos.  5  and  6,  which  were  converted  from 
coal  barges,  have  received  extensive  repairs,  3  sets  of  fascine  barges  have  been  fitted 
up,  7  decked  barges  have  been  thoroughly  repaired,  and  minor  repairs  have  been 
made  to  other  pieces. 

A  statement  of  expenditures  showing  the  amount  expended  on  each  piece  and  a 
list  of  property  on  hand,  with  its  estimated  present  value,  is  hereto  appended. 

The  plant  has  been  increased  during  tho  year  by  the  purchase  of  29  decked  barges 
120  by  30  by  6  feet,  4  small  flats  aiul  2  mattress  ways,  and  has  been  decreased  by  the 
condemnation  and  sale  of  5  pile-drivers,  and  the  loss  of  1  barge  by  sinking. 

In  addition  to  the  above,  tho  x)lant  was  temporarily  increased  during  the  season  by 
the  transfer  of  2  steamers,  2  mat  barges,  20  decked  barges,  and  4  quarter  boats  from 
tbe  third  district,  and  by  the  charter  at  different  times  of  10  barges,  1  towboat,  and 
2  harbor  tugs. 

EXPEIUMENTAL  DREDGE. 

The  drawings  and  specifications  for  the  dredge  have  been  prepared  by  the  dredg- 
ing committee,  and  to  me  has  been  assigned  the  duty  of  disbursing  the  funds  allotted 
for  its  construction. 

The  preparation  of  the  detailed  drawings  was  commenced  in  the  fall  of  1802,  and 
the  contracts  for  the  heavy  parts  requiring  longest  to  complete  were  let  before  the 
close  of  that  year.  Contracts  for  other  parts  were  awarded  from  time  to  time  as  the 
specifications  for  them  were  completed.  The  hull,  boilers,  and  cabin  were  awarded 
to  Ed.  J.  Howard,  Jetiersonvillc,  Ind. ;  the  centrifugal  pump  and  its  suction ^ipe  to 
Joseph  Edwards  <fe  Co.,  New  York ;  the  screw  or  propeller  pumps  to  E.  P.  Allis  Com- 
pany, Milwaukee,  Wis. ;  the  forward  suction  pipe,  piping  in  the  hull  of  tho  dredge, 
and  the  first  invoice  of  floating  pijjcs,  to  Chas.  Hegewald  Company,  New  Albany, 
Ind.;  and  to  Kupferle  Bros.,  St.  Louis,  was  awarded  the  construction  of  the  more 
delicate  parts,  as  the  weighing  apparatus,  velocimeters,  etc.  A  second  invoice  of 
floating  pipes,  was  obtained  from  the  Springfield  Boiler  Manufacturing  Company, 
Springfield,  111. 

After  much  delay  tho  hull,  with  no  machinery  except  the  centrifugal  pump  on 
board,  was  launched  at  .lellersonville,  Ind.,  August  27,  1893,  in  a  nearly  completed 
state,  and  on  tho  27th,  with  three  barges  as  lighters  to  carry  the  heavy  inm  work, 
was  started  down  the  river  in  tow  of  tho  steamer  Rackety  on  route  to  St.  Louis. 
Progress  was  delayed  by  grounding  on  shoal  bars  and  the  dredge  did  not  reach  St. 
Louis  till  Septemher  18.  After  arrival  there  the  work  of  completing  the  unfinished 
contracts  was  ia])idly  prosecuted  under  the  immediate  supervision  of  Colonel  Flad. 
By  October  28  the  dredge  was  ready  for  experiment,  and  a  trial  of  the  machinery  was 
had  that  day  in  presence  of  the  Commission.  Experiments  were  then  commenced 
and  were  continue<l  at  St.  Louis  during  tho  month  of  November.  On  appearance  of 
ice  December  1,  the  dredge  was  taken  in  tow  of  steamers  Titan  and   Vidalia  and 
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started  for  Memphis,  arriving  there  January  1,  1894,  after  a  detention  of  over  two 
weeks  at  Grand  Tower,  111.,  by  ice  and  low  water.  Contemplated  changes  in  the 
floating  pipes  commenced  at  St.  Louis  were  then  completed  and  the  experiments 
continued  through  January  and  the  early  ])art  of  February  on  the  sand  bars  in  the 
vicinity  of  Mem]>his.  Further  experiments  pumping  sand  were  then  discontinued 
and  the  dredge  wan  placed  in  temporary  harbor  with  the  first  and  second  district 
fleet  below  Memphis.  Further  trials  have  since  been  uuula  with  the  Allis  pumps  to 
test  tlieir  capacity.  At  this  date  the  Allis  sand  pump  has  been  acceptea  and  the 
final  trials  with  the  jet  ]>unip  are  in  progress. 

The  results  of  the  experiments  so  far  made  may  be  sunmiarized  as  follows: 

The  Edwards  centrifugal  puni])  has  from  the  beginning  given  satisfaction,  and  has 
develoi)ed  Ji  capacity  far  exceeding  the  requirements. 

The  Allis  sand  pump,  as  at  tirst  designed  and  constructed,  failed  to  deliver  the 
requisite  (luantity  of  water  on  account  of  deficient  engine  power.  This  difficulty 
was  overcome  by  inserting  a  new  screw  with  less  area  of  bhide.  The  eflect  of  this 
change  was  to  ftermit  the  engine  to  develop  greater  speed  and  power,  and  at  the  same 
time  to  increase  the  capacity  of  the  pump.  After  a  long  series  of  trials  extending 
ov<'r  :i  period  exceeding  two  months  the  requirements  of  the  contract  have  been  ful- 
filled and  the  i>nnip  has  been  accepted. 

The  screw  i)unip  which  was  intended  to  supply  the  jets  at  the  end  of  the  forward 
sucti(»u  i)ipc  fell  far  short  of  its  requircmimts  in  its  first  test.  The  explanation 
given  for  tliis  was  that  the  blades  of  the  screw  did  not  completely  fill  with  water. 
Guide  vanes  were  then  inserted  with  but  little  eflect  upon  the  ])revious  results. 
Finally  a  new  screw,  constructed  n]»on  a  design  in  which  the  centrifugal  principle  is 
an  ini]>ortant  feature,  has  been  inserted,  and  from  the  results  so  far  obtained  with  it 
promises  fuKillinent  of  the  contract  stipulations. 

The  ]irincipal  trouble  experienced  with  the  floating-pipe  system  has  been  the  kink- 
ing of  the  pi])e8,  due  to  the  reaction  of  the  discharge  at  the  point  of  efllux.  Devices 
to  overcome  the  elfect  of  this  reaction  are  at  present  under  consideration,  and  will 
bo  attached  to  the  pipes  before  the  exi>eriinentH  are  resume<l.  Another  difficulty 
encountered  was  the  sinking  of  the  pipes  by  choking  with  sediment  when  the  pro- 
port  i(m  of  sand  to  water  became  excessive.  Experiments  show  that  when  the  sand 
exceeds  15  per  cent  of  the  mixture  the  pipes  accumulate  sediment,  and  when  it 
exee<Mls  20  per  cent  they  rapidly  choke  up,  stop  the  flow,  and  cause  the  pump  to  lose 
its  ])riniing.  For  reasons  of  safety  during  the  ex])eriments,  addititmal  buoyancy  was 
giv<  n  to  the  ]>ipes  by  em]>ty  oil  barrels  lashed  under  their  sides.  The  real  reason  for 
the  sinking  of  the  floating  ])ii»es  was  the  absence  of  the  projier  control  over  the  pro- 
portion of  sand  entering  the  suction,  which  control  is  a  matter  of  some  difficulty 
with  the  after  suction  jiipe,  designed  by  Joseph  Edwards  &  Co.,  which  was  used  in 
most  of  the  experiments.  As  the  forward  suction  i)ipe,  with  its  jets  to  stir  up  the 
sand,  |»roniises  a  more  regular  feed  than  it  is  ])Ossiblo  to  get  with  the  after  pipe,  it  is 
now  ])ro])osed  to  connect  the  ibrnier  with  the  Edwards  pump  for  the  experiments  to 
be  made  the  coming  season,  and  the  necessary  additional  piping  for  this  purpose  has 
been  ordered.  I'lans  are  also  in  preparation  for  more  floating  pipes  in  addition  to 
those  already  purchased. 

Respectfully  submitted. 

S.    W.    RoK.SSLER, 

Captain  of  Engineer; 
(ien.  ('.  H.  CoMSTocK, 

Pri'Ment  M misaippi  Hirer  Commission, 
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Appendix  2  A. 

kepokt  op  assistant  kxgin'ekr  william  (irhig  ox  improvemkxt  of  llaunor  of 

new  madrid,  mo. 

United  States  Ex(;ineek  Office, 

Memphh,  Tenn,,  December  SO,  ISOi, 

Cattain:  I  have  tho  honor  to  submit  my  report  oii  tho  Now  Madrid,  Mo.,  harbor 
work  (luring  July  and  August,  1893: 

Tho  work  covered  by  tho  ])roiect  was  to  put  in  a  lascino  mat  12  inches  thick,  250 
feet  wide,  and  1,000  foot  h>ng,  or  as  k>ng  as  eould  be  built  by  the  appropriation,  tho 
mat  to  begin  at  the  uppi^r  eud  of  the  high  ground  on  which  New  Madrid  is  located 
or  at  Dry  IJayou. 

Construction. — Work  began  immediately  after  tho  arrival  of  tho  ]>lant  at  New 
Madrid,  Mo.,  on  July  21,  1893,  and  was  finished  August  31.  Tho  weather  was  very 
favorable,  and  tho  river  remained  jiractically  at  the  10- foot  stage. 

Labor. — The  supply  was  not  very  abundant.  Whites,  subsistcil  by  tho  Govern- 
ment, were  em]doyed  in  all  responsible  positions.  At  first  the  common  laliorers  wer© 
whites  and  sell-subsisting,  but,  owing  to  the  hot  weather  and  hard  work,  they  were 
soon  re])laced  by  negroes.  The  price  ])aid  was  $30  per  month  and  subsistence.  The 
self-subsisting  labor  received  $1.25  per  day  of  eight  houi-s. 

Materials. — Brush  and  poles  were  obtained  by  contract  at  $1.05  per  cord  for  the 
former  and  $1.50  i)er  cord  for  the  latter,  and  the  source  of  supply  was  from  10  to  30 
miles  above  the  work.  The  deliveries  wore  not  sufficient,  owing  to  the  fact  that  the 
estimated  quantity  to  be  used  ])or  day  was  too  suuill. 

Stoue  was  obtained  by  contract  from  the  quarries  at  Apple  Creek,  Missouri,  and 
stored  on  the  bank  during  the  spring. 

Fam-ine  mattresses. — The  method  of  holding  the  barges  and  the  mat,  by  moans  of 
cables  fastened  on  the  bank,  was  the  same  as  in  previous  years. 

A  set  of  platform  or  fascine  barges  were  used  in  addition  to  tho  mat  harsos,  and 
joined  to  them  longitudinally.  The  platform  barges  were  ordinary  barges  with  na 
extra  deck  raised  to  the  level  of  the  platform  on  the  mat  barges.  Along  tho  side  of 
these,  joining  tho  mat  barges,  formers  were  built  in  which  to  construct  the  fascines, 
the  tops  of  these  formers  being  tho  same  elevation  as  the  highest  point  on  the  mat 
ways.  ITuder  the  ]datform  of  tho  mat  barges  were  plac<Ml  19  reels  13  feet  opart,  tho 
two  outside  reels  containing:  p-inch  and  the  others  Y^.-inch  galvanized  steel  strands 
(made  of  7  wires  each).  These  are  the  bottom  cables,  and  tho  ends  of  each  were 
made  fast  to  the  head  and  are  under  the  mat  at  right  angles  to  the  fascines.  Each 
cable  was  inone  j)icce,  its  length  being  determined  by  the  length  of  the  mat.  Friction 
brakes  were  used  on  the  reels  to  keep  these  cables  taut. 

Th<>  method  of  7)r()c<5dure  during  the  construction  of  a  fascine  mat  was:  First,  a 
large  head  about  3  feet  in  diameter  was  made  of  hard-wooil  poles,  the  diameter  of 
the  butts  of  the  poles  being  from  4  to  8  inches,  and  to  this  head  wore  fsistened  the 
bottom  cables.  Tho  weaving  strands,  which  were  ^-incli  galvanized-stecl  strands, 
composed  of  seven  wires,  were  also  fastened  to  the  head  at  the  same  places  as  the  bot- 
tom cables,  and  hence  there  were  niueteen  of  these  13  feet  apart.  A  fascine  was 
made  by  ])lacing  brush  from  1  to  4  inches  in  diameter  at  tho  butts  in  the  formers 
and  compressing  them  into  round  bundles  or  fascines  12  inches  in  diameter  by 
means  of  the  lever  chains,  jind,  while  thus  compressed,  were  tied  together  with  No. 
12  galvanizcd-stoel  wire.  (\*ire  was  taken  to  KCi'p  the  butts  well  scattered.  The 
fascine  was  next  raised  out  of  the  formers  and  puslied  to  the  ways  and  down  to  tho 
head,  when  the  weaving  cable  was  passed  over  the  fascine,  then  down  under  the 
fascine  and  bottom  strand,  up  betwei^n  the  fascine  and  head;  then  a  pair  of  6-inch 
blocks,  oiu^  end  fastened  to  the  mooring  barg<'S  and  tho  other — bymeansofa  "Haven 
clamji'" — attached  to  the  weaving  strand,  and  0  men  at  each  set  of  blocks  pulled  the 
fascine  down  to  the  head.  While  the  strain  was  on  the  weaving  strand  it  was  either 
clamped  to  the  bottom  stran<l  or  held  so  the  fascine  could  not  separate  from  the 
head,  or  one  from  the  other,  by  driving  a  staple  into  the  butt  of  a  willow  so  as  to 
take  both  the  weaving  and  bottom  cables.  The  weaving  and  bottcmi  cables  were 
clanij)ed  together,  every  tenth  fascine  besides  being  stapled,  so  that  the  fascines 
couhl  not  sli]»  apart.  This  method  was  continued  until  the  mat  was  built  of  the 
desired  h'ngth.  * 

The  labor  on  the  mat  was  divided  into  three  parties;  one  party  unloaded  the  brnsh 
of^'  the  barges,  the  socoujI  party  carried  the  brush  to  the  formers  and  made  the  fas- 
cines, and  the  third  party  assisted  the  second  in  raising  the  fascines  out  of  the 
formers  down  on  tlie  w.iys  ami  tied  them  together.  When  tho  ways  were  fllled,  the 
friction  brakes  wore  raised  and  the  launch  niade,  the  brakes  being  i)uton  again  just 
before  the  launch  was  completed,  so  as  to  get  a  uniform  strain  on  each  cable. 

In  order  to  streuirlhen  the  mat,  tive  longitudinal  wire  strands,  2(5  feet  apart,  were 
placed  over  its  whole  length:  the  first  one  was  on  the  outside  or  channel  edge,  and 
of  ^-inch  diameter,  composed  of  nineteen  galvauizod-steel  wires;  the  second  was 


APPENDIX  XX REPORT  OF  MISSISSIPPI  EIVER  COMMISSION.     2879 

also  i-iiicli  and  the  romainilcr  were  f -inch  diameter,  composed  of  seven  wires.  These 
strands  were  fastened  to  the  head  of  the  mat  at  the  same  places  as  the  other  strands, 
and  were  clamped  to  the  weaving  strands  at  every  tenth  fascine,  the  clamps  being 
so  arranged  as  to  come  half  way  between  those  on  the  bottom  of  the  mat. 

The  shackle  straps  were  fastened  to  the  mat  by  first  taking;  a  turn  around  the  head, 
then  encircling  two  or  three  fascines  about  10  feet  from  the  head,  and  then  clami)ing 
to  the  top  strands.  Seven  shackle  straps  were  used,  the  two  nearest  the  shore  not 
being  backed  up  with  top  strands. 

In  order  to  give  the  mat  the  necessary  rigidity  in  sinking,  longitudinal  poles  of  3 
to  8  inches  diameter  r.t  the  butts  were  placed  over  it,  the  rows  being  13  feet  apart, 
aiid  were  fastened  to  the  mat  with  No.  12  galvanized  wire  and  No.  9  copper  wire, 
l^e  ties  were  4  feet  apart,  one  of  copper  and  the  next  two  of  galvanized  wire.  These 
wires  encircled  a  fascine  and  a  pole.  Care  was  taken  to  keep  the  galvanized  and 
copi)er  wires  well  apart  so  that  no  chemical  action  could  take  place  and  destroy  the 
wires. 

At  first  toe  progress  of  construction  was  slow,  owing  to  the  fact  that  the  labor  was 
untrained  and  that  the  fascine  mat  was  an  experiment,  but  after  the  details  had  been 
worked  out  fairly  good  progress  was  made. 

Mattress  construction  was  begun  on  July  27  and  completed  on  August  16,  when  the 
mat  was  sunk.     Its  dimensions  were  900  by  250  feet,  2,250  squares  (of  100 square  feet). 

• 

Brnsli used  per  square cords. .     1.  CO 

Poles  used  per  square do . . .       .05 

Stone,  ballasting cubic  yards..       .57 

Total  cost  of  mat  per  sjiuare .* $6.  25 

Gradintf. — There  was  not  a  very'large  amount  of  grading  to  be  done,  as  the  bank 
had  nearly  a  1  on  3  slope,  excepting  at  the  upper  end,  where  the  graders  had  to  be 
need.  Hydraulic  grading  began  on  August  17  and  was  completetf  August  25.  The 
graders  used  were  No.  40  and  pile-driver  No.  20,  the  same  as  employed  at  Hopefield 
Hend,  Ark.,  during  last  season. 

Bank  graded linear  feet . .       360 

Material  moved cubic  yards . .  2, 154 

Cost  per  cubic  yanl .- cents..  8 

Theexce8vsiv(5  cost  was  duo  largely  to  a  pile  of  very  compact  sawdust,  which  was 
removed  with  difficulty 

Connecting  mattrettses. — Narrow  connecting  mats  were  placed  along  the  entire  bank, 
protected,  as  the  river  mat  did  not  come  up  to  the  water's  edge.  These  were  built 
on  the  ways,  and  were  of  the  old  type  of  mattresses,  and  then  launched  in  place. 

Total  length  of  connecting  mats  built,  including  laps linear  feet..     1,000 

Average  width  of  connecting  mats feet . .     15. 55 

Total  built,  155.5  squares  (100  square  feet) square  feet..  15,550 

Brush  and  poles  used  per  square  of  mat cords..  4 

Stone  (ballast  and  sinking)  per  square  of  mat cable  yards..       2.50 

Cost  per  square  foot  in  i)lace cents . .     15. 63 

The  quantity  of  stone  used  was  large,  as  an  extra  amount  was  placed  on  the  mat 
from  the  zero  to  the  10-foot  contour. 

Pariwflr.— Preparatory  to  jiaving  the  grade  was  neatly  dressed.  Pavmg  began  at  or 
near  the  8-foot  contour  and  extended  to  the  27-foot  contour.  The  spalls  used  in  pav- 
ing were  from  1  to  10  pounds  in  weight  and  stone  from  10  to  40  pounds.  The  .average 
thickness  of  paving  was  10  inches,  4  inches  of  spalls  and  G  inches  of  riprap. 

Linear  feet  of  bank  paved  was  900;  square  feet  of  bank  pave<l  was  72,008 — 8,001 
square  yards. 

Total  cost  exclusive  of  grading,  8.1^6  cents  per  sijuaro  foot. 

SUMMARY. 

Per  linear  foot. 

River  mat,  900  linear  feet,  2,250  squares,  cost * $15. 62 

Connecting  mats,  900  linear  feet,  155.5  squares,  cost 2. 32 

Paving,  900  linear  feet,  72,008  sq  uare  feet,  cost 7. 58 

Sundries  (superintending  care  of  plant  and  repaii*s) 2. 26 

Total  cost,  ])er  linear  foot 27.  78 

Nine  hundred  linear  feet  of  revetment  cost  $25,000. 

Accompanying  this  report  is  a  tabulated  statement  showing  expenditures  in  detail. 
The  plan  showing  location  and  dimensions  of  the  work  has  been  sent  to  the  ofTice. 
Respectfully  submitted.  Wm.  Gerig, 

Aasiatant  Engineer. 
Capt.    S.   W.    KOESSLER, 

Carps  of  Engineers,  U.  S.  A, 


2880      UEPORT   OP    THE    CHIEF    OF   ENGINEERS,  U.  S.  ASHY. 

Stalemvni  of  expendiiureH  at  New   Madrid,  Mo.,  from  July  1  to  August  SI,   189S, 


items 


Labor 

StthiAistciico  MtTvico 

Subsistenoo  Btorcs 

lirush rords. 

roU-8 cords . 

Stono yds . 

Win),  coi>p<»r .lbs . 

"Wire  Btruiid  sttol lbs . 

Coal 


Stiperln- 
teud- 
euce. 


$r>45. 13 
11.24 
41.79 


aro  of  ])la: 


Caro 


nt. 


Qiian- 

titv. 


Piliiic: ft. 


Lumber ft.,  IJ.  M. 

Kpikca  and  iioiln Ilt»* . 

Sl  aplea lbs . 

Clips No 

Mniiiln  ropo » lbs. 

Iron  and  Btocl lbs . 

Onkuni IbH. 

PaintH 

OilH  and  cn^ii:certi'  Hiipplics 

loe : lbs. 

MimroIlunoouH 


Cost. 


r^20. 81 
18.  32 
67.fi4 


8.47 


Kepairs  to 
plant. 


Quan 
titv. 


300 


Cost. 


$227. 44 
11.17 
42.00 


Kiver  mat. 


Quan- 
tity. 


3.4e0.5 

i:u.5 

1,277.5 
1.908 
24,792 


40.8 


38.37 
5.40 


Total. 


5.00 


1,200 


142 
200 


33.50 
5.00 
5.0J 


4.20 
13.72 

2.  CO 
12.00 

5.00 

0.73 


1,000 

23 

3,713 

1,119 


4,800 


(kist. 


$3,421.68 
108.07 
400.20 

3,501.27 
200. 5S 

2,56L8a 
28L4U 

1,290.88 


19.88 


27.40 

8.03 

407.17 

100.38 


2.80 

20.00 

9.00 


003. 16 


:W8.74  I :       371.09 


12,333.03 


Items 


Bunk  revetment. 


Hand 

jrrad- 

ing. 


Paving  bank. 


draulic . 

Krad-     Quan-:     .,     . 
intf.     I   lily,  i     ^**"* 


Connecting  mutH. 


Quan- 
tity. 


$172.34 
12.  50 
46.79 


LalH)r $48.'>.  41 

8ubsist<'uro  Borvice.|       3.62 
Sulmistcncu  Btores..'     l:{. 45 

Brush conU 

IN)1«'H conls 

Stono yd.s 1 2,  454. 3 

Wire,  coT»prr..  .llm.. i 

Wire   strand  steel, 

lbs 

Ctml 

Pilini: ft. 


;$1.009. 17 
20.77 
79. 83 


4,  902.  65 


626. 5 
13.2 
400 


Cost. 


!      Tow- 
boats. 


Mimel 
lane- 
j    ona. 

I 

I 


$449.02   $1,122.13  f3i7.01 


15.79 
60.76 

657.  82 
20.00 

799.00  ! 


122. 70 
289.04 


10.90 
41.20 


40.  25 


1,765  1      75.92 


512. 50 


Luml)er  . .  ft.,  B.  M . 
Spikes  and  nails .  lbs  . 

Staples lbs. .' 

Clip.<» Ko..' 

Manila roi>e  . .    .lbs.. 
Iri)nan<l  steel,  lbs..! 

Oakuiu lbs.  .| 

Paints ! 


3.75  I 


Oils  and  engineers'  | 

Hiipitlies 1 18.0:)  

Tee lbs..  I       5.00  1  2.  00  2,100; 

Mi.sei'IIaneous '  .'{.'>  . 


8. 94 


2.  4(»0 


10.  00 


3.39    . 


Total ;  507.  .''•l     2.12.  23 


6,021.36    2,088.31      2.  0:>3.  51     369.26 


TotaL 


^7. 

I, 

4, 

8. 
1. 


970.17 
3'.».n 
083.73 
1S0.U0 
220.55 
258.53 
26L40 

368.78 

581.22 

10.68 

tt.l2 

88.80 

8.03 

407.17 

100.38 

4.28 

13.73 

2.00 

66.80 
80.04 
27.47 


25,000.00 


River  mat,  900  by  2r»0  \W{,  2.250  squares ]K'r  siiuoro..  f*.  25 

Cnnnerting  mat   ir»,  TmO  s(|uare  feel liersquuru  foot..     0.1563 

Ban k  n^vrtnient ,  72,  OOK  h<| uare  feet do 0. 0047 

Total  reA'(^tment per  linear  foot. .  27. 78 
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Appendix  2  B. 

REPORT     OF   ASSISTANT     ENOINEER    AUG.    J.    NOLTY    ON    OPERATIONS   AT    PLUM     POINT 

REACH. 

United  States  Engineer  Office, 

Memphis  J  Tenn,y  March  /,  1894. 

Cai»tain  :  I  have  tbe  honor  to  submit  my  report  of  operations  at  Plum  Point  Reach 
for  ten  months  ending  with  January  — .  1894. 

At  the  beginning  of  the  period  covered  by  this  report  the  only  field  work  in  prog- 
ress was  the  sinking  of  test  holes  in  the  bank  at  Mud  Point,  Ashport  Bend. 

It  will  be  remembered  that  this  piece  of  bank  proved  very  troublesome  during  con- 
Btructiou  of  revetment  wbrk  last  season  by  reason  of  sliding  and  subsidence  of  large 
blocks,  so  that  the  revetting  of  this  portion  of  the  bank  was  tinally  postponed  to  the 
period  of  extreme  low  water.  Four  holes  were  sunk  here.  The  location  of  these  is 
shown  on  the  accompanying  progress  sheet,  and  sections  are  appended  hereto. 

The  boring  party  consisted  of  1  foreman  and  6  laborers.  The  holes  were  started 
with  a  4-inch  casing,  which  was  driven  down  from  90  to  115  feet,  or  as  long  as 
reasonably  good  progress  was  made,  ])reference  being  given  to  the  large  casing  on 
account  of  the  large  gravel  frequently  encountered,  which  entered  more  readily 
into  tho  4-inch  sana  pump.  A  2A-inch  casing  was  then  driven  down  to  the  required 
depth.  When  large  gravel  was  encountered  with  the  small  casing  an  ordinary  stone 
drill  was  sent  down  to  break  this  up,  so  that  it  would  enter  tho  smaller  sand  pump. 
The  advance  end  of  each  casing  had  screwed  to  it  a  case-hardened  sleeve,  whose  end  , 
had  coarse  teeth  filed  into  it,  thus  making  a  hollow  reamer  out  of  it.  This  was  found 
of  great  advantage,  especially  when  buried  timber  was  met.  Driving  down  the 
pipe  was  at  first  tried,  but  soon  abandoned,  as  it  was  found  that  the  threads  at  tho 
pipe  end  snffered  severely  from  driving.  The  method  then  adopted  was  to  fre- 
quently revolve  tho  pipe,  and  to  facilitate  penetration  a  removable  platform  was 
built  upon  the  pipe,  and  about  a  ton  of  stone  placed  upon  this.  The  platform  could 
be  quickly  taken  down  and  put  up  when  additions  to  the  pipe  were  made.  The  pene- 
tration of  the  holes  was  as  follows,  viz :  No.  1, 164  feet ;  No.  2, 110  feet ;  No.  3, 166  feet ; 
and  No.  4,  168  feet. 

Work  was  begun  on  March  22  and  completed  on  July  6,  giving  a  total  working 
time  of  840  hours.  This  gives  1  foot  penetration  for  every  1.38  hours'  work  of  the 
party.  No  special  difficulties  were  met  with  and  no  pipe  or  tools  lost.  The  cost  of 
this  work  will  be  found  in  the  statement  of  cost  of  work  accompanying  this  report. 

Storage  of  atone, — At  the  close  of  the  previous  season's  work  there  remained  stored 
at  Ashport  Bend  2,669  cubic  yards  of  stone  and  500  of  spalls.  Deliveries  of  stone 
for  the  season  began  on  the  26th  of  April,  when  the  Huntington  and  St.  Louis  Tow- 
boat  Company  sent  their  lirst  tow.  A  quarter  boat  was  at  once  sent  to  the  place  of 
storage  and  an  unloading  i)arty  organized.  The  work  of  unloading  continued  until 
Sentember  1,  after  which  the  stone  was  used  on  the  works  as  fast  as  received.  Stone 
was  furnished  by  tho  Huntington  and  St.  Louis  Towboat  Company  and  by  Irwin 
&.  Burke.  The  tirst-mentioned  firm  delivered  tho  stone  at  the  works  on  their  own 
barges,  while  the  latter  loaded  it  on  United  States  barges,  tho  towing  being  done  by 
our  own  towboats.  The  total  amount  of  stone  received  during  the  season  is  as  fol- 
lows, viz; 

Huntington  and  St.  Louis  Towboat  Company:  Cubic  yards. 

Limestine  riprap 18,  295. 64 

Sandstone  riprap 10, 879. 77 

Sandstone  spalls 799. 60 

Limestone  spalls 5,  279. 81 

Irwin  &  Burke: 

Limestone  riprap 21, 994. 15 

Limestone  spalls 1,  940.  40 

Total  receipts 59,188.37 

Tliere  remains  on  the  bank  at  Ashport  Bend  600  cubic  yards  of  stone.  Barge  No* 
212,  while  in  tow  of  tho  Onaola^  was  sunk  at  Cherokee  Crossing,  and  the  barge* 
together  with  its  load  of  stone,  proved  a  total  loss. 

There  was  furnished  tho  (Jold  Dust  Dam  party  from  the  depot  at  Ashport  Bend 
4,190  cubic  yards,  and  to  the  Bullercou  revetment  party  17,286  cubic  yards.  The 
cost  of  towing  23,934  cubic  yards  from  the  quarries  at  Apple  Creek  to  the  de])ot  was 
$7,373.80,  which  is  e(iual  to  $0.3088  per  cubic  yard.  There  were  unloaded  on  bank 
41,000  cubic  yards  at  a  cost  of  $0.1680  ])er  cubic  yard,  and  there  were  reloaded  on 
barges  43,566  cubic  yards  at  a  cost  of  $0,306  per  cubic  yard.  There  were  therefore 
handled  8i3,566  cubic  yards  at  a  cost  of  24  cents  per  cubic  yard.  In  this  cost  is 
included  labor,  subsistence,  repairs  to  wheelbarrows,  care  of  plant,  and  the  nec- 
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OBsary  towing.  The  cost  of  reloading  is  much  higher  than  that  of  unloading, 
because  stone  is  usually  received  at  a  high  sfcage  of  river  andconse(iucntly  the  wheel 
is  short,  whereas  the  loading  back  on  to  barges  is  necessarily  done  at  a  low  stago  of 
river  and  the  wheel  is  proportionately  longer.  All  stone  was  broken  up  so  that  no 
piece»exceeded  40  pounds  in  weight.  Thirty-four  thousand  cubic  yards  were  tlitw 
sledged  at  a  cost  of  6  cents  per  cubic  yard.  Two  thousand  three  hundred  and 
seventy-three  dollars  paid  for  rent  of  barges  has  been  charged  to  stone.  The  price 
of  stone,  cost  of  towing,  cost  of  handling,  cost  of  sledging,  and  rent  of  barges  has 
been  added  together,  and  from  this  sum  tho  cost  per  cubic  yard,  which  in  $1.7262, 
obtained. 

CONSTRUCTION   FLIITCHEUS    BEND. 

During  tho  high  water  of  1892  section  15  of  tho  Fletchers  Bend  revetment  snffercd 
considerable  damage  at  its  juncture  with  section  A.  The  former  revetment  was  con- 
structed in  1888,  but  it  was  not  until  1891  that  tho  4,400  feet  of  unprotected  bank 
above  was  revetted.  In  tho  meantime  active  caving  caused  tho  bank  lino  to  recede 
so  that  when  the  two  sections  were  finally  joined  tho  place  of  jancturo  became  a 
sharp  salient  acting  as  a  deflecting  dam,  causing  a  strong  current  along  tho  outer 
edge  of  the  old  mattress  and  a  violent  eddy  along  shore  below  the  point.  The  resnlt 
was  a  total  destruction  of  about  one-half  of  section  B. 

It  had  been  contemplated  to  repair  this  fault  in  1892,  but  no  plant  being  then 
available  repairs  had  to  be  postponed. 

Work  was  begun  here  on  August  9  by  driving  tho  abutment  and  doing  other  pre- 
liminary w(n'k.  Mattress  construction  was  begun  on  the  16th  of  the  same  month 
and  on  the  26th  the  mattress,  which  was  595  feet  long  by  250  feet  wide,  was  sank. 
This  mattress  was  of  the  fascine  type  and  was  tho  first  largo  one  of  that  kind  con- 
structed on  Plum  Point  Reach.  At  the  head  of  this  mat  and  along  tho  onter  half  for 
its  entire  length,  the  current  was  very  strong,  while  inshore  there  was  an  equally 
strong  one  in  a  reverse  direction.  Tho  downstream  end  of  tho  mattress  was  there- 
fore ^.eeurely  anchored  with  one  2-inch  and  twoli-i"ch  lines.  This  was  done  to  pre- 
vent  any  upstream  movement  during  sinking.  The  latter  operation  was  as  usual 
begun  at  tlic  upstream  end  and  proceudcd  nicely  for  two-thirds  of  its  length, 
when  tho  mat  began  to  move  upstream  successively  parting  the  2-inch  and  one  of 
1^-inch  lines.  The  mat  buckled  badly  near  shore,  two  folds  being  visible  after  the 
mat  was  sunk,  but  the  other  half  of  it  did  not  appear  to  be  disturbed  as  it  was  out- 
side of  tho  intiuence  of  the  eddy.  The  depth  of  water  in  the  middle  of  the  pocket 
was  101  feet  below  zero.  Owing  to  the  concavity  of  the  pocket  a  supplemoutial  mat 
124  and  477  feet  long  had  to  be  constructed  to  connect  tho  river  mat  with  the  bank. 
This  mat  was  made  long  enough  to  fully  cover  the  part  of  tho  bottom  left  exposed 
by  the  upstream  movement  of  the  main  mat.  Tlie  supplemental  mat  was  sunk  in 
invei-se  order  (from  the  downstream  end  up),  and  went  down  in  perfect  shape.  Tho 
ill  success  attending  tho  sinking  of  the  main  mat,  and  which  was  duo  to  au  error  of 
judgment  in  underestimating  the  forco  of  the  reverse  current,  is  the  ilrsi;  instanoe 
of  unsuccessful  sinking  that  has  occurred  here  since  1885. 

Ashport  Bend. — Two  of  the  four  spur  dikes  at  Mud  Point  were  incomplete  at  the 
close  of  the  last  season's  work  as  tho  river  was  then  not  high  enough  to  extend  them 
the  proper  distance  inshore.  On  March  11  one  pile-driver  and  crew,  together  with 
the  Te(|nisitc  material,  were  sent  there  to  finish  this  work.  They  com]>letedthe  work 
on  the  2r)th.  Although  the  dikes  do  not  extend  outstream  as  far  ns  originally  con- 
templated no  further  work  will  bo  necessary  here,  as  the  eddy  is  now  pretty  well 
broken  up  by  the  existing  works,  and  no  further  subsidence  or  sliding  of  the  hank 
has  taken  ])lace  since  the  revetment  was  put  in. 

While  the  storage  of  stone  was  in  i)rogrcss  some  of  the  unfinished  shore  paving  at 
Mud  Point  and  at  section  8a  that  could  not  be  completed  the  previous  season  on 
account  oi' running  ice  and  high  water,  was  carried  up  to  the  proper  height  as  soon 
as  thv  Ktngi'  of  river  was  favorable  for  this  work. 

Upon  Kubsulenee  of  tln^  last  high  water  extensive  damage  to  the  pn^vious  season's 
work  was  noted.  The  faults  were  as  follows:  77-f85  to  80-f-40,  a  distance  of  2.75 
Uvi,  the  shore  work  was  entirely  destroyed  and  the  inner  edge  of  connecting  mat 
somewhat  damaged.  From  station  86-f  50  to  89-f  10  the  shore  work  was  destroyeil. 
At  the  former  i>Iaee  th(^  shore  cables  had  parted  and  tho  anchor  piles  were  out  of 
perjM'iHlicular,  all  leaning  somewhat  outstream,  and  this  would  indicate  that  tho 
conne<ting  mat  had  blid  down  the  slope  away  from  the  paving,  thus  leaving  a  zone 
of  bare  l»ank  e\i)osed  to  erosive  action.  On  account  of  ice  and  hi|;h  water  it  was 
imi)os.sil)le  to  construct  a  connecting  mat  and  do  the  necessary  paving  at  the  latter 
place.  In  neither  case  were  th<*  ri\  er  mats  damaged.  The  next,  and  by  far  tho  most 
serious,  damage  was  from  station  98  to  1154-20,  a  distance  of  1,720  feet.  Here  the 
entire  slior(»,  j)rotcetion  had  cither  disappeared  or  was  so  badly  disintegrated  as  to 
make  its  removal  necessary.  Referring  to  the.  progresssheet  it  will  be  seen  that  the 
secticms  involved  are  86  and  5.     It  will  be  remembered  that  between  the  foot  of  "tiie 
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former  section  nDcl  bead  of  the  latter  there  had  been  left  a  gap  cf  100  feet  without 
any  subaqueous  mat  and  150  feet  without  shore  work.  The  initial  damage  was  done 
here  and  the  caving  worked  upstream  about  400  feet  but  very  little  downstream. 
The  destruction  of  section  No.  5,  where  the  river  mattress  was  only  200  feet  wide, 
was  plainly  due  to  undermining  along  the  outstroam  edge  of  the  mat  and  the  con- 
sequent sliding  down  of  the  m;iin  and  connecting  mats.  Reference  to  the  progress 
sheet  will  show  that  the  inner  edges  of  the  connecting  mats  rested  on  the  slope  from 
the  5- foot  to  the  12- foot  contour,  as  the  river  was  quite  high  when  they  were  con- 
structed. At  the  last  low  water  there  was  visible  only  a  part  of  the  edge  of  the 
highest  one  of  these,  and  that  had  apparently  assumed  a  nearly  vertical  position. 
All  shore  cables  had  parted. 

The  location  of  least  width  of  river  at  the  time  of  constrnction  in  1892  was  a  little 
below  Mud  Point,  but  during  the  high  water  of  1893  the  point  of  the  opposite  sand  bar 
moved  downstream  to  about  opposite  the  head  of  section  5,  greatly  reducing  the 
width  of  section  and  of  course  creating  greater  depth.  When  the  soundings  taken 
in  Angnatt  1893,  are  compared  with  those  taken  after  the  mat  was  sunk  the  previous 
year  it  will  bo  seen  that  the  depths  along  the  outer  edge  of  this  mat  have  increased 
by  from  35  to  55  feet.  The  later  soundings  show  settlement  over  the  entire  width  of 
mat,  the  maximum  being  of  course  along  the  outer  edge.  The  river  mats  are  still 
here  but  in  what  shape  could  only  be  determined  by  a  diver. 

As  it  was  evident  that  wider  mattresses  would  be  required  a  standard  width  of  300 
feet  was  adopted  for  all  subsequent  work.  Some  doubts  as  to  the  flexibility  of  the 
woven  mats  having  been  created  the  fascine  typo  was  adopted.  The  greater  flexi- 
bility of  this  type  it  is  believed  will  allow  it  to  quickly  follow  any  undermining  and 
check  it  before  it  becomes  serious  enough  to  damage  the  work. 

lUrer  mat  No.  9. — Actual  construction  of  this  mat  was  begun  on  the  6th  of  Septem- 
ber, upon  which  day  the  outfit  was  swung  into  position  for  building.  No  stumps  or 
standing  timber  suitable  to  fasten  the  shackle  and  mooring  cables  to  being  found, 
"  djsad  men 'Miad  to  be  planted.  This  mat  was  sunk  on  the  23d.  Its  head  lies  at 
station  121+13;  dimensions,  1,119  feet  long  and  300  feet  wide;  maximum  depth  of 
wat<*r,  53  feet  below  zero.  Its  inshore  edge  rested  on  the  bank  for  nearly  its  entire 
length.  Near  the  head  there  was  a  deep  pocket,  and  here  354  linear  feet  of  connect- 
ing mat  had  to  be  placed  so  as  to  make  proper  connection  with  the  subsequent  shore 
paving. 

River  mat  No.  10. — The  plant  for  this  mat  was  swung  into  position  on  September 
26.  Its  head  lies  at  station  115-f  16,  or  40  feet  above  the  foot  of  mat  No.  5  (1892). 
Its  length  is  658  feet  and  width  300  feet.  It  laps  mat  No.  9  25  feet.  The  mat  was 
sunk  on  October  6.  Maximum  depth  50  feet  l>elow  zero.  In  the  absence  of  natural 
fastenings  *'  dead  men  "  had  to  be  used  here.  Three  hundred  and  seventy-four  linear 
feet  of  connecting  mat  had  to  be  constructed. 

Hirer  mat  No.  11. — This  mat  was  begun  on  the  9th  and  sunk  on  the  19th  of  October; 
maximum  depth  89  feet  below  zero.  It  is  913  feet  long  and  300  feet  wide.  Its 
head  lies  at  station  106-|-40,  overlapping  mat  No.  10  25  feet.  Owing  to  the  deep 
concavity  of  the  bank  830  linear  feet  of  connecting  mats  were  required  here.  This 
mat  covered  the  greater  portion  of  mat  No.  5  (1892). 

Hirer  mat  No.  J  J. — This  mat  was  not  begun  until  October  25,  the  mattress  plant 
in  the  interval  between  the  19th  and  25th  being  used  to  construct  connecting  mats. 
No.  12  is  825  feet  by  300  feet  wide.  Its  head  lies  at  station  98-1-39  and  overlaps 
No.  11  25  feet  at  the  foot,  and  at  its  head  a  good  lap  with  the  uninjured  old  work 
is  made.  This  mat,  together  with  the  preceding  one,  cover  all  the  damaged  work 
of  sections  Sb  and  5.  Mat  No.  12  was  sunk  on  November  5.  Maximum  depth  96 
feet  below  zero.  Four  hundred  and  forty-five  linear  feet  of  connecting  mat  were 
required  here. 

KirermatNo.  1.1. — This  mat  was  legun  on  November  9,  the  inter\*al  between  the 
5th  and  9th  devoted  to  the  construction  of  connecting  mats.  It  is  1,125  feet  long 
by  300  feet  wide,  its  head  overlapping  the  foot  of  No.  9  25  feet.  It  was  sunk  on  the 
23d  of  November.  The  shore  along  here  being  almost  entirely  free  from  "  scallops," 
only  110  feet  of  connecting  mat  were  required  here.  For  the  balance  of  its  length 
the  shore  paving  was  started  directly  from  the  edge  of  the  river  mat.  '*  Dead 
men ''  had  to  be  used  here;  for  anchorages. 

Jiirer  mat  No.  14. — Construction  of  this  mat  was  begun  on  November  29.  During 
the  interval  between  the  sinking  of  No.  13  and  beginning  No.  14  the  entire  force 
were  employed  in  loading  stone  for  the  diflerent  construction  parties  and  in  bringing 
the  shore  paving  up  to  a  safe  distance  above  an  expected  rise  in  the  river.  After  about 
one-half  of  this  mat  had  been  completed  it  was  found  necessary  to  largely  increase 
the  stone  loading  force  by  drafts  from  the  mattress  gang  in  order  to  meet  the  large 
demands  for  stone  from  the  other  construction  parties.  This  mat,  which  is  1,095 
feet  long  by  300  feet  wide,  was  sunk  on  December  12.  Maximum  depth  21  feet 
below  zero.     It  overlaps  No.  13  25  feet  and  terminates  at  station  153-^-40. 
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Wlien  the  mat  was  begun  it  was  found  uecessary  to  run  out  an  anchor  to  hold  the 
mooring  barges  iu  position,  they  showing  a  disposition  to  move  upstream  and  swing 
in  toward  the  shore,  even  with  all  the  brush  barges  hanging  to  them.  At  first  an  ordi- 
nary  150- pound  ship's  anchor  was  used,  but  this  dragging,  a  bursted  water  cylinder 
from  one  of  the  graders  was  used  instead,  and  this  held.  Tho  bank  along  hero  was 
straight  and  had  a  natural  foot  slope  for  its  entire  length,  so  it  was  expected  that* 
no  connecting  mats  would  be  reqnired,  but  before  tho  mat  wns  completed  a  sudden 
ririe  in  (he  river  left  from  25  to  35  feet  of  water  between  the  mat  and  shore  by  the 
time  the  mat  was  ready  for  sinking.  Hence,  as  the  lateness  of  the  season  did  not 
promise  with  anj'  certainty  a  fall  sufficient  to  allow  of  the  paving  to  be  started 
directly  from  the  main  mat,  connecting  mats  aggregating  1,060  lint^ar  feet  were  put 
in.  The  river  never  did  go  low  enough  by  3  feet  to  have  allowed  the  omission  of 
these  connecting  mats.  **  Dead  men'  were  used  for  fastc^nings.  No.  14  was  the  last 
of  the  river  mats  constructed  during  the  season. 

All  mattresses  were  constructed  in  such  order  whenever  practicable  that  the 
upstream  one  overlapped  the  one  next  below.  This  prevents  any  possible  shifting 
of  balla.st  and  consetpient  rising  of  the  head. 

Hard-wood  poles  for  the  heads  of  river  mats  were  at  first  gotten  out  by  hired 
labor,  and  afterwards  by  contract  at  75  cents  per  pole,  delivered  at  the  work. 
Toward  the  end  of  tho  season  hard  wood  became  scarce  iu  the  vicinity  of  the  work 
and  cypress  was  used. 

Connecting  mats. — An  aggregate  of  3,173  liuear  feet  of  connecting  mats  were  con- 
structed, varj'ing  in  length  from  85  to  300  feet,  and  in  width  from  35  to  90  feet,  as 
follows:  Section  No.  9,354  feet;  section  No.  10,374  feet;  section  No.  11,  830  feet; 
section  No.  12,  415  feet;  section  No.  13,  110  feet;  section  No.  14,  1,060  feet. 

Of  the  above  2,233  feet  were  of  the  fascine  type,  and  the  balance,  940  feet,  of  tho 
woven  type.  All  connecting  mats  overlapped  tiie  river  mats  20  feet,  and  each  other 
at  the  ends  10  feet.  Where  more  than  one  of  these  was  required  construction  began 
with  the  one  farthest  downstream  and  proceeded  upstream  so  that  the  laps  would 


come  right. 
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As  already  stated  all  river  and  most  of  the  connecting  mats  were  of  the  fascine 
type.  The  length  of  the  fascincH  was  equal  to  the  width  of  mat,  and  their  di.imeter 
from  10  to  12  inches.  In  making  the  fascines  the  brush  w»s  so  placed  in  the  formers 
that  no  two  butts  came  iu  the  same  place,  and  one  layer  of  brush  would  have  the 
tops  in  one  direction,  while  the  next  layer  would  be  reversed,  the  object  being  to 
have  the  individual  fascines  of  uniform  strength  and  density  throughout.  Tho  bun- 
dles of  brush  thus  formed  were  tied  with  enough  single  wire  ties  (one  every  12  feet) 
to  hohl  them  in  sha])e  until  incorporated  in  the  mat.  Sewing  strands  were  8  feet 
apart,  as  were  also  the  bottom  longitudinal  strands.  When  top  longitudinals  were 
used  they  were  so  6])aced  as  to  come  over  the  bottom  one.  Each  sewing  strand  was 
fastened  to  the  longitudinals  at  every  10  feet  (at  the  points  of  intersection)  with  A 
cable  clamp.  Top  longitudinals,  which  are  not  necessary  exce])t  in  very  deep  water 
or  strong  current,  were  used  on  mats  No.  9  (3),  No.  11  (6),  and  No.  12  (6),  and  on 
tho  Fletchers  Itend  mat  (9). 

Top  poles  were  laid  longitudinally  every  8  feet  and  wired  down  to  the  mat  with 
No.  7  silicon  bronze  wire  every  5  feet,  these  ties  being  supplemented  every  15  feet 
with  one  of  four  strands  No.  12  iron  wire.  Over  the  two  outt^  lines  of  poles  short 
transverse  ones  were  laid  and  u])on  these  two  more  lines  of  longitudinal  ones  so  as 
to  make  deeper  pockets  for  the  stone  ballast  along  the  outstreani  edge  of  mat.  The 
poles  are  spliced  together  with  one  tie  of  annealed  iron  wire,  butts  and  tops  lapping 
about  5  feet. 

TIk;  sewing  strand  passed  entirely  around  the  fascine,  taking  in  the  bottom  longi- 
tudinals. This  strand  is  ]  inch  diameter,  bottom  longitudinals  ]\,  and  top  longitu- 
dinals y*^,,,  g.  and  \  inch,  acrording  to  strength  of  current,  or  ratluT  to  the  strains 
that  the  mat  would  be  ex])oscd  to  in  sinking.  The  longitudinals  are  continuous  for 
the  length  of  mat, while  the  sewing  strand  is  cut  into  lengths  of  60  feet.  The  bot- 
tom longitudinals  are  wound  on  <lrunKs  placed  on  the  mat  barge  under  the  platform, 
and  duiing  const  ru(!ti<>u  an*  kept  taut  by  nmans  of  weighted  brakes  bearing  on  the 
llangi's  of  the  drums.  In  launching  off,  the  brakt^s  are  eased  up  until  tho  mat  is  slid- 
ing fnM'l.v  down  the  ways,  when  tli<'y  are  let  go.  The  st<me  ballast  is  evenly  distrib- 
uted over  the  mat.  about  one-half  yard  to  the  square.  On  account  of  the  more  rapid 
silting  u])  of  this  type  of  mat,  ballasting  should  not  begin  until  the  mat  is  finished. 
About  one-half  \  ar<l  of  stone  per  s(juare  is  rcijuired  for  sinking.  Where  the  current 
is  reasonably  stronjx  somewhat  less  will  sink  the  mat,  as  tlie  current  aids  the  mat  in 
sinking.  The  tabulate«l  statement  forming  part  of  this  rei)ort  will  give  further 
information  as  to  the  (luantities  of  the  various  materials  entering  into  the  construc- 
tion of  a  unit  of  mat. 
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The  total  leugth  of  river  mat  constructed  at  Ashport  Bend  is  5,735  linear  feet; 
length  of  bank  ])rotecte(l,  5,510  linear  feet.  The  excess  of  length  of  mat  over  length 
of  bank  is  due  to  laps  of  the  different  mats,  and  also  by  the  mattresses  following 
tlio  meanderings  of  the  shore,  while  the  length  of  bank  is  measured  on  a  straight 
line. 

The  following  shows  the  daily  average  of  mattress  construction  for  the  season  and 
for  each  mat;  also  the  e(iuivalent  for  each  day's  labor  for  the  season  and  for  each 
mat.  It  will  be  seen  that  there  is  a  steady  increase  in  the  results  of  labor  as  the 
season  advanced.  The  decrease  in  the  daily  average  for  mat  No.  12  was  due  to  a 
smaller  force  being  employed  on  that  mat.  In  the  labor  is  included  every  kind  of 
work  connected  with  the  construction  of  mattresses.  The  best  day's  work  was 
toward  the  close  ol  the  season,  when  160  linear  feet  of  300  feet  wide  mat  was  made 
with  246J  days'  labor. 

Total  days  worked  ou  construction  of  ri  ver  mats 61 

Total  leugth  of  mattress  made feet . .     5,  735 

Average  linear  feet  made  each  working  day : 94 

Days  worked  on  mat  No.  9 15 

Average  linear  feet  per  day 74.  6 

Days  worked  on  mat  No.  10 8 

Average  linear  feet  per  day 82.  2 

Days  worked  on  mat  No.  11 9 

Average  linear  feet  per  day 101. 4 

Days  worked  on  mat  No.  12 9 

Average  linear  feet  per  day 92 

Days  worked  on  mat  No.  13 11 

Average  linear  feet  per  day 102.  3 

Days  worked  on  mat  No.  14 10 

Average  linear  feet  per  day 109. 5 

Total  days'  labor  on  construction  of  river  mats 13, 028 

Average  linear  feet  per  day's  labor 44 

Days'  labor  on  mat  No.  9 2,  900 

Linear  feet  per  day's  labor 386 

Days'  labor  on  mat  No.  10 1, 554 

Linear  feet  per  day's  labor 43 

Days*  labor  on  mat  No.  1 1 2,  091 

Linear  feet  per  day's  labor 436 

1  )ay8'  labor  on  mat  No.  12 1,  840 

Linear  feet  per  day's  labor 4 18 

I  )ay8'  labor  on  mat  No.  13 2,  433 

Linear  feet  per  day's  labor 462 

Days'  labor  on  mat  No.  14 2,  210 

Linear  feet  per  day's  labor 495 

trading, — This  work  invariably  followed  the  sinking  of  river  and  connecting 
mats,  and  thus  the  trouble  and  delay  and  increased  cost  always  encountered  when 
grading  was  attempted  in  advance  of  the  mattress  work  has  been  entirely  clinii- 
iKited.  The  same  slope  used  last  season,  namely,  3  to  1,  was  adopted.  Where  pro- 
jecting points  between  two  adjacent  scallops  were  met  the  slope  was  necessarily 
flatter.  The  jading  was  not  carried  higher  than  the  20-foot  stage,  a  wall  of  from 
8  to  10  feet  being  left  standing.  Hydraulic  graders  Nos.  2  and  4  and  pile-driver  No. 
19  were  used,  the  latter,  however,  only  before  actual  operations  were  begun  for 
regrading  section  8rt  and  part  of  8/>,  where  the  shore  paving  had  not  been  completed 
the  previous  season,  and  tne  slope  had  to  be  redressed  before  the  paving  conld  be  fur- 
nished. 

Grader  No.  2  worked  the  entire  8e:vson,  seventy-four  working  days,  without  a  sin- 
gle breakdown,  and  made  an  excellent  record.  Grader  No.  4  worked  here  fifty-three 
days.  Soon  after  this  machine  was  put  in  commission  the  piston  rings  of  the  water 
end  of  tlio  air  pumps  gave  trouble  and  one  of  these  pumps  soon  became  unservice- 
able. As  we  had  similar  trouble  last  year,  and  as  the  only  remedy  for  this  would 
be  to  rfdiue  the  width  of  ports  in  the  cylinder  or  increase  the  width  of  the  packing 
rings  so  that  they  could  no  longer  spring  into  tho  ])ort8,  it  was  decided  to  abandon 
the  condenser  and  work  the  ])umps  noncondensing.  No  further  trouble  was  exj)e- 
rienced  and  this  grader  did  good  work.  No.  4  was  sent  to  Bullertan  Tow-Head  ou 
the  27th  of  November,  wherc^  it  worked  the  balance  of  the  season.  Three  jets  were 
worked  from  ea<h  machine-,  the  <liaineter  of  nozzh-s  on  No.  4  being  seven-eighths 
inch,  and  those  of  No.  2  were  two  1-incii  ami  one  H-inch.  Three-inch  and  4-inch 
8-ply  hose  were  used.  Steam  ]>ressnre,  100  pounds;  vacuum,  25  inches;  water  i)rcs- 
Kiire,  170  pounds;  average  daily  consiim])tion  of  coal,  80  bushels.  Tho  daily  rate  of 
progress  in  loose  soil  free  of  8tuuii)s  averaged  75  feet,  while  in  tough  blue  clay,  or 
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where  many  stumps  were  encountered  it  fell  as  low  as  25  fe*?t.  Tho  volume  per 
linear  foot  of  cut  averaged  27.2  cubic  yards. 

Purinff, — As  soon  as  a  section  was  graded  shore  paving  was  laid  in  zones  10  to  13 
feet  wide,  measured  u])  the  slope.  An  exception  to  this  was  made  at  section  No.  13, 
where  advantage  was  taken  of  a  natural  foot  8loi)0  to  start  the  paving  directly  from 
the  mat  up  a  short  distance  befoi-o  grading.  The  ])aving  was  carried  further  up 
the  slope  from  time  to  time,  advantage  being  taken  of  any  rise  in  the  rivor,  as  every 
foot  increase  in  the  elevation  of  water  surface  shortened  the  whiHjl. 

At  sections  Nos.  11  and  12  the  ])aving  was  carried  up  to  the  20  foot  stage,  an  this 

Sart  of  the  work  will  be  exposed  to  more  severe  strains  than  any  other.  At  sections 
OK.  0,  10,  and  13  the  paving  was  carried  up  to  the  17-foot  stage,  while  at  section  14 
it  terminates  at  the  15-foot  stage.  All  riprap  was  laid  on  a  4-iuch  foundation  of 
spalls. 

Rain  gullies  were  closed  with  spalls  to  prevent  damage  from  washouts. 

As  the  demand  for  stone  became  heavy,  most  of  the  spalls  and  stone  U8e<l  on  sec- 
tion No.  12  and  about  one-half  of  that  used  on  No.  11  was  hauled  to  place  by  teams. 
This  part  of  the  work  was  close  to  the  storage  piles,  and  by  using  teams  the  paving 
could  be  continued  without  overtaxing  the  loading  party.  Threo  dollars  per  day 
was  paid  for  teams.  Teamsters  were  paid  by  the  owners  of  teams,  but  subsisted 
without  charge  by  the  United  States.  Maximum  length  of  haul,  2,200  feet ;  num- 
ber of  cubic  yards  stone  hauled,  2,87(5;  total  team  days,  132.75;  cost,  inclading  sub- 
sistence of  te.amsters,  $-112.14;  cost  hauling  one  cubic  yard,  15.37  cents. 

As  already  stated,  a  4-incli  layer  of  spalls  is  first  spread  on  the  slope  and  tho  stone 
is  laid  on  this.  Tho  thickness  of  tho  latter  is  12  inciics  at  tho  low-water  line  taper- 
ing to  8  inches  at  the  top,  Tho  stone  is  edged  up,  the  pitch  being  increased  as  the 
thickness  is  diminished.  Stone  from  ledges  not  more  than  G  inches  thick  makes  the 
best  paving. 

Jiepairs  to  exislinrj  worka. — Tho  faults  in  the  1892  work  already  mentioned  were 
repaired  by  laying  Hoor  mats  and,  where  necessjiry,  supplementing  these  with  con- 
necting mats  to  connect  tho  former  with  the  dry  bank.  The  floor  mats  were  so  con- 
structed tliat  thoy  overlapped  the  subaqueous  ones  at  least  25  feet,  and  wero  litted 
as  close  as  possible  to  the  i)ockets. 

All  mat  wn)rk  done  hero  was  of  the  woven  type,  as  the  amount  of  brush  on  hand 
was  not  sufticient  to  permit  the  other  type  to  bo  used.  After  tho  mattress  work  was 
com])letcd  a  fringe  of  stono  was  laul  around  the  edges  of  pockets  wherever  lodg- 
ment for  it  could  bo  fimnd,  and,  in  addition,  there  was  piled  around  tho  pockets  on 
to])  of  bank  and  G  feet  distant  from  the  edges  250  cubic  yards  of  stone  for  each 
one.  No  grading  was  done  here,  and  it  is  believed  that»  should  further  caving  take 
I)lace,  tho  stono  caving  in  with  the  bank  will  form  a  rough  paving  sufficiently  close 
to  check  any  deep  or  extensive  caving. 

About  20(j  cubic  yards  of  stone  was  expended  at  the  foot  of  the  18tU  work  and  at 
Mud  Point  to  ])revi«nt  the  enlargement  of  gullies  in  the  bank  above  the  shore  paving. 

Miscellaneous  work. — A  lurge  amount  of  work  incident  to  construction  was  done. 
This  comi)rise8  construction  of  abutments  for  tho  various  river  mats,  getting  out 
hard-wood  poles  for  the  mattress  heads,  planting  **dead  men*'  for  tho  anchorages, 
clearing  bank  in  advance  of  the  grading  ])arty,  building  roads  for  haulage  of  stone, 
cutting  wood  for  use  in  bake  shop,  coaling  plant,  care  of  plant,  removing  wreckage 
of  old  work  from  bank,  etc. 

Tho  Juttc  Coal  Company  having  lost  a  boat  of  coal  at  Woodloes  Pocket,  and  the 
conditions  being  favorable  for  the  recovery  of  most  of  this,  a  small  party  was  sent 
up  there  on  September  26.  Their  outtit  consisted  of  one  pile-driver  converted  into 
a  quarter  boat,  one  jiile-driver  for  washing  tho  coal,  one  small  Hat,  and  tho  neces- 
sary hose,  barges,  etc.  They  worked  there  twenty-six  days  and  recovered  21,338 
bushels  of  coal  at  a  cost  of  7. IS  cents  per  bushel,  delivered.  This  includes  ^100 
paid  the  owners  for  the  coal. 

(inivrul  rvmarks. — At  the  beginning  of  the  scjison's  work  laborers'  wages  were  fixed 
at  SO  (  cuts  ]>er  day  for  the  lirst  month's  work,  IM)  cents  for  tho  second  month,  and  so 
on  u])  to  $1.20  for  tlu^  fifth  month;  the  work  to  bo  continuous  to  entitle  the  man  to 
the  l:en(^lits  of  this  scale.  Lo.'^s  of  time  through  actual  sickness  or  injury  sustained 
whih'  on  duty  did  not  operate;  against  tin;  man.  Tho  object  of  this  sliding  scale  was 
U)  cucoura<r<;  g<:od  men  to  remain  on  the  work  for  the  season.  That  this  object  has 
been  attaine(l,  and  that  thereby  more  eflieient  labor  has  been  secured,  a  glance  at 
the  table  will  show.  Near  the  close  of  the  season's  work,  before  any  material  redno- 
tioii  w.is  made  in  the  forcM'.  there  were  115  laborers  receiving  the  highest  rate  of  pay 
out  of  a  total  ofl^OS. 

The  cost  of  towing  brush  has  been  2G.8  cents  ]>er  cor<l.  Scarcity  of  barges  in  the 
early  ]>art  of  the  .'*eas<m  and  frequent  removals  of  the  contra<t<)rs'  camps  have  had  n 
tendeiM'V  1o  slightly  incn;as<^  the  cost.  With  ]»lenty  of  barges,  so  that  thc^  boats  can 
be  loaded  to  their  full  cai)acity  on  each  trip,  the  cost  will  not  <'xcecd  25  cents. 
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Construction  at  Ash  port  Bend  closed  for  the  season  on  Jannary  22  of  the  current 
year,  and  the  plant  still  remaining  there  was  moved  down  to  Elmot  15ar,  where  two 
days  were  spent  with  a  small  force  putting  in  a  small  spur  dike  to  prevent  the  under- 
mining of  the  shore  work  on  the  bar  side  of  the  Gold  Dust  Dam.  Two  hundred  and 
four  yards  of  stone  and  spalls  were  used  here. 

On  the  25th  the  ])laut  was  towed  to  the  winter  harbor  at  Memphis.  Transmitted 
herewith  is  a  statement  of  the  kinds  and  amount  of  work  done  during  the  Hcason,  a 
table  showing  the  cost  per  unit  of  this  and  last  season's  work,  together  with  the  total 
cost,  and  a  statement  of  materials  expended. 

Following  is  a  summary  of  work  done  during  the  season  : 

At  Fletchers  Bend : 

Abutment  driven 1 

River  mat  made  and  sunk,  595  by  250  feet squares. .  1,  487. 5 

Supplemental  mat  made  and  sunk,  477  by  124  feet do 581. 5 

Connecting  mat  made  and  sunk,  124  by  50  feet do 62 

Paving,  475  by  0  feet square  yards..  475 

At  Ashport  Bend  (new  work) : 

Abutments  driven 6 

River  mat  made  and  sunk,  5,735  by  300  feet squares . .  17,  205 

Connecting  mats  made  and  sunk  (300  by  57.5,  300  by  35,  300  by  40,  160 
by  50,  104  by  50,  300  by  44,  104  by  55,  320  by  62.5,  250  by  47.5,  290  by 

80,  300  by  70,  155  by  90V  total.  3,173  feet) squares..  1,755.25 

Grading  (5,691  linear  feet) cubic  yards. .  154,  795 

Paving  (5,580  linear  feet) squr.ro  yards. .  34, 330 

Test  holes  bored feet..  608 

Piles  driven 64 

Stringers  put  up 8 

Braces  put  up 32 

Stone  unloaded cubic  yards..  41,  (X)0 

Stone  loaded  on  barges do 43,  (XX) 

Stone  sledged do 34,000 

Repairs  to  existing  works: 

Floor  and  connecting  mat«  mado  and  Bwnk .squares..  539.5 

Grading  (540  linear  feet) cubic  yards..  3,400 

Paving  ( 1,282  linear  feet) square  yards . .  7,  265 

Stone  placed  around  pockets cubic  yards . .  500 

Gold  Dust  Dam: 

Stone  spur  dam  Imilt cubic  yards . .  204 

Respectfully  submitted. 

Aug.  J.  NOLTY, 
Assistant  Engineer 

Capt.    S.    W.    ROKSSLER, 

Corps  of  Engineers  J  U.  S.  A, 
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Abstract  of  expenditures  from  April  I,  IS93,  to  January  SJ,  1894, 

CONSTRUCTION  ASHPORT  BEND. 


Kind  of  work. 


Brush. 
Cords. 


5,177 
2. 692 
4.231 
•^.  778 
5,218 
4,503 


Dike  No.  1 

I)ikeNo.2 

River  mat  No.  9.. 
River  mat  No.  10.. 
River  mat  No.  11.. 
River  mat  No.  12.. 
River  mat  No.  13.. 
River  mat  No.  14.. 
Connecting    mat, 

section  S» 

Connoctinj;    mat, 

section  10 

Connecting    mat, 

section  11 

Connecting   mat, 

section  12 

Connecting    mat, 

section  13 

Connecting    mat, 

section  14 

Grading 

Miscellaneons  work 

Preservation  of  ; 

work '    1,140 

Care  of  ]>lant 


Cost. 


Poles. 


Cords. 


Cost. 


Piling. 


Coal. 


I      Spikca. 


$5, 425. 85 
2. 805. 45 
4, 870.  01 
4,410.65 
5, 478.  90 
4, 728. 15 


146 
71 

119 
79 

144 

144 


433 

522 

I 

794  ' 

692  i 

155 ; 


454.65 
548. 10 
833.  70 
726.60 
102.75 


5 


14 


Feet,  i  Cost.    Boahels     Cost.     Pounds! Cost. 

115       $11.50  89  ;  $2.06 

30  3.00  27  !       .63 

I 


4,170  ,$217.42 
1, 940     108.  43 


$218.50       340  14.88 

106.50  I     128  5.44 

178. 50       168  7. 14 

118.50  !     300  I  12.74 

216.00  ,     200  !  8.50 

216.00       270  '  11.48 

I 
I 
I 


« 


7.50 
21.00 


1,083     1.137.15 


4  ; 

I 

15 


1. 155.82 


148 


6.00  .. 

i 

22.50    . 


12,200    1,220.00  !. 
205  •      20.40    . 


200.94 


225 
975 


22.50 
97.50 


Total 1  30. 518   32.  743.  78 


889    1,311.94  7,516     386.03      13,749    1.374.00 


116  I     2.69 


Kind  of  work. 


Win-,  Htrand. 


Win',  iron.       Wire.gnkauiz'Ml        Staples. 

i: 


Pounds  i     Cost,    'pounds      Cost.     Pounds  i   Cost.    Pounds    Cost. 


1. 306       $.~i3.  58 
27.'>  i       11.30 


I  ■  I  I 

Dike  No.  1 

Dike  No.  2 

Exp<'rimental  bor 

ings ' 

River  mat  No.   9..    :i4. 403  |1.  .393.44    ! 12.  391    $209.  87 

River  mat  No.  10  ..    22,  229  |    8:U.  26 9.363  1210  03 

River  mat  No.  11  ..    'W.O.'ifi  .1  101.  4o       5,200       $96.  40  ;  10.478  ■  2:K).  73 

Kiver  mat  No.  12  . .    23, 176  ;     810.  77       7. 790       * '  '- '       

River  mat  No.  13  . .  33, 9:J5  .1, 224. 55  16, 065 
River  mat  No.  14  . .!  30, 223  :i,  195. 90  10. 087 
Connerting  mat.  |  I 

100. 20 


14.  K70       9, 305 


296.28 
188.15 


8ecti<in9 !    2,314 

Connecting   mat.  ' 

HtMtion  10 2.289 

Connecting   mat, 

seetion  11 1,5.30 

Connecting   mat.  1 

section  12 '    4.227 

C<mne<'tinii    mat,  ! 

section  13 669 

Connc<-ting    niut,  \ 

seel  ion  14 4,  905 

Grading 

M  i8cell:nu>ou.s  work 5,  000 

Preservation  of 

work 5:{  1.09       4,311 


106.89 
64.11 

149.  .')4 
19.  70 

177.31 


4.999 

5.  838 
6.147 
.S,  100 
4,  8.V2 


92.68 
93.81 
109.  07 
110.51 
94.  it^i 
90.  17 
92.70 
80.16 


653 
2,204 


728 
922 

877 


205.  98 
15.67 
52.68 


14.48 
19.  38 
18.07 


1   052 


12.  58 
41.79 


624 
350 
509 
460 
628 
611 

37 

50 

m 

(H) 
18 
93 


Iron. 


Pounds 


$13.  98  ; 
797 
11.40 
10.20 
14.  06  i 
13.68  I 


.83 
1.12 

1..37 

10 

2.  07 


Cost. 


$0.05 


0)      11.50 


723       17.36 


Total 191,590    7,244. 7S     SO.  458    1,499.78  ^  49.835    1.1.38.62       3.514      78.60  i  62,11.55 
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Ahslraci  of  cjcpenditurcH  from  April  i,  lS93j  io  January  SI,  1894 — Continued. 

CONSTKrCTlON  ASHPORT  BEND-Continued. 


Kind  of  work. 


Feet, 
B.M. 


Lumber.  Wire,  silicon,  B.         Oakum. 

Cost.    Pounds      Ccst.     Pounds  Coat. 


Rope. 


Experimental  bor 
mgs 448     $29.30 

Jviver  mat  No.   9 2.  862 

River  mat  No.  10  . . , ! 

River  mat  No.  11 i 

2, 120 
2,878 
a,  009 


Pounds 


Stone. 
Cubic 


^'«»^- :  :^;d;;: ;  ^'««t- 


$486.54  i 


River  mat  No.  12  . . 
River  mat  No.  13  . . 
River  mat  No.  14  . . 
Connecting   mat. 

section  9  

Connecting  mat, 

section  10 

Connecting  mat. 

section  11 

Connecting  mat, 

section  12 

Connecting  mat, 

section  13 

Connecting   mat, 

section  14 

Paving 

T^IisceUaneous  work 
Preservation  of 

work 

Repairs  to  plant . .  . 


358.  70 
488.  26 
511.53 


440  !$39.  IG 
440     39. 16 


440 
440 
440 
440 


39. 16 
39.16 
.39. 16 
39.16 


3,435  |$5,929.49 
2,  5G2  4.  422. 52 
2,505  I  4.324.13 
2, 253  I  3,  889. 13 
2.708  '  4,674.54 
2,  260  I  3.  901.  21 


192 


32.64 


Total 


448       29.30     11,061    1,877.67 


307 

529.94 

659 

1,137.34 

591 

1,020.18 

429 

740.53 

515 

689.00 

952 
14,442 

1.643.34 
24,929.98 

50     3. 43 


5, 246  ;468.  22 
i,  125  'lOO.  13 


4,118  I  7.108.48 


50     3.43  ,     9,011    803.31  I  37.736   65.139.81 


Kind  of  work. 


ClanipH. 
Number.       Cost. 


Miscella- 
I     neouH 
materials. 


Oils  and     Xowing.  '  ^^^^^s^' 


supplies. 


ence. 


4.180 
2,280 
3.420 
H,  040 
4,180 
4,100 


$380.  13 
243.  98 

345.  93 
285.  02 

346.  28 
448. 69 


$1.51 
.30 

1.02 
34.56 
11.  85 
34.  10 
29.05 
27.94 
31.82 


$4.91 
6.14 


$35.26 
35.26 


I        70.54  I        39.04 

2,128.19  1  2,211.36 

I  1,289.12  !  1,088.91 

i  1,665.76     1.070.03 


308 

38.50 

1.24 

J  00 

50.00  ; 

2.55 

65G 

82.00 

1.68 

510 

63.75  ■ 

1 

1.13 

144 

17.98  ; 

1 

1.10 

1.023  ; 

126.15  1 

1.43 

Dike  No.  1 

Dike  No.  2 

£x)terimental  bor- 
ings   

River  mat  No.  9. . . 
River  mat  No.  10.. 
River  mat  No.  11.. 
River  mat  No.  12.. 
River  mat  No  13.. 
River  mat  Xo.  14.. 
Connecting    m  a  t, 

section  9 

Connecting    mat, 

section  10 

Connecting    mat, 

section  11 

Connecting    mat, 

section  12 

Connecting    m  a  k, 

section  13 

Connecting   m  a  t, 

section  14 1.023;       126. 15  i  1.43    1,132.07 

Paving i 1 1,722.10 

(Jrading '        17.81  76.00;       160.00 

Miscellaiioouswork 43.94    ■ 

l*res<'r  vat  ion  of  ;  •  . 

work 8. 72    520. 17 

Care  of  j.Iant ' 179.52  ;       148.  69  i 

Repairs  to  plant 24.  21  ' 


$:{.06 
3.06 


1,  489.  59 
1. 961. 01 
1,  678. 40 

409.96 

654.27 

767.29 

622.15 

371.85 


Labor.    \    Total. 


$237.27 
135.11 


$566.57 
303.23 


964.71 
1,190.39 
1, 226. 30 

154.  59 

162.67 

216.86 

167.35 

96.80 

318.80  j 
906.25 
500.  76 
288.29 

543.99 

334.98 

34.29 


1.064.43  I  1,204.38 
4,950.71  i  23,526.66 
2, 701. 14  ;  13, 766.  33 
3,143.27  i  17,118.04 
2. 907.  76  15,  686.  66 
3. 816.  35  I  19,  797. 89 
3,403.96     17.647.11 


470.27 
467.02 
653.46 
5:J4.27 
263.85 


2,  267. 34 
3.260.65 

3,  789. 54 
3,123.20 
1.936.62 


1.300.06  '  5.992.84 

3.663.94  1  31,222.27 

2,659.11  4,741.18 

893.55  1.807.10 
I 

1,371.89  11,164.49 

1.353.43  2,114.  12 

2:J1.25  293.  m 


Total 


24.246  I  2,428.41  45.').  48  1       235.74    16,712.99    11,618.49   36,222.10  .181.319.40 
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Abstract  of  expenditures  from  April  /,  1803,  to  January  81,  1894 — Continaocl. 

CONSTRUCTION  FLETCHEllS  BEXD. 


Brii8h. 


Kiud  <»f  work. 


llivcr  mat 

Su]>])len)ontnl  innt. 
ContK'Ctiiig  mat 


Conls.  !     Cost. 


2.m'J   $2,416.85 
700         786. 50 


82 


86.00 


Total ;    3, 145     3,  299. 35 


Poles. 

Piling. 

Cc 

>al. 

1 

Cost.    1 

1 

$13.90  i 
5.20  ! 

Spik 

en. 

Cords.  1    Cost. 

Foet.     Cost. 
300  !  $12.75 

Bushels 

139 
52 

Pounds 

Cost. 

i 
104   $155.48 
122  !   183.00 

10 

$0.24 

27  <    40.  5U 

1 

1 

1 

253     378. 98 

1 

300       12. 75 

191 

19.10 

"i 

.34 

Kind  of  work. 


AViro.  strand.    I^^i^'^'jf;"*^"' I    Staples.         Iron.      |  ^^^7^^"'*°' 


Itopo. 


Lbs.       Cost.      I..bs. 


River  mat 10, 847  $7P6. 84  929 

Siipplrniental  mat.    4.789  212.39  364 

Connectinjrmat. .   .       446  17.57  '■      .'>1 

Total 22, 082  1.  026. 80  1,  344 


Cost.     Lbs. 


$157.93  j  220 
61.88     114 
7. 05    


Cost.  Lbs!  Cost.  !  Lbs.'  Cost. 


Lbs. 


$4.92   145  i$U.70  8,400  $20a41 

2.55 C59       41.79 

184  ■      3.93 


227.40  ,  3:U  i  7.47    145  :  14.70  9,243     240.13 


1.209 
2*2i7" 


Cost. 

266.'o» 


3.456   284. « 


Kiud  of  work. 


Stone. 


Cla:nps.       !  ^}^ 


Cubic 
yards 


River  mat 1,  495 

Sii])plementul  mat..    050 

Connecting  mat 184 

^iscelhineouH  work 


cella- 
— 1 'ntwnR 

Cost,     i^'"™-:   Coat.    ''"'***^- 


ber.  . 


rials. 


$2,580.67  [2.640  $271.77  ;$5.38 


1.1:J7.57  I    950     104.07 


317.62 


46 


4.90 


3.00 
i9.50 


Sabsiat- 
cnce. 


$767.14 

383.01 

47.90 

10.95 


Total 2.  338  ;  4.  035.  86  ;3,  036     380. 74   27. 88     8.  70  ,1.399.58  j  1,209.06 

i  I  i 


Labor. 


Total. 


$2,456.74  910. 895. 81 

999.54  ;     4.311.80 

117.39:        715.01 

28.83!        259.28 


3,602.50     10,181.93 


Appendix  2  C. 

IIEPOUT  OK   ASSISTANT  EXGIXEER  CIIAULKS   LE   VASSEUR  ON  COXSTRUCTION  OF   DAM 

ACROSS   ELMOT  t'lIUTE,   NEAR  <iOLD  DUST,   TENX. 

IJxiTEi)  States  Engineer  Office, 

Memphis,  Tenn.,  March  29,  1894. 

Cai*taix:  I  have  the  honor  to  Huhmit  a  report  of  the  operations  at  Gold  Dust, 
Tt'iin.,  from  August  0,  1893,  to  January  6,  1894. 

The  olijet't  of  the  work  was  the  construction  of  a  dam  of  brush  and  stouo  in  the 
Klmot  Chute  to  a  hei^^ht  of  1()  feet  above  the  zero  contour  lino.  A  compariBon  of 
tlie  survey  of  said  chute  of  September,  1892,  with  that  of  August,  1893,  shoirs  that 
chjin«;c.s"had  o<'currcd  in  the  chute.     (See  PI.  ii,  accompanying  this  report.) 

The  changes  were  as  follows: 

The  deep  depression  existing  from  station  1  to  station  4  (1.5  feet  in  depth  1>elow 
zero  contour)  was  tilled  up  by  deposit  of  fine  and  black  sand  to  a  level  5  feet  Above 
zero. 

From  station  4  to  station  17  the  hod  of  the  chute  was  scoured  an  average  of  3  feet, 
an<l  Jrom  station  17  to  station  29,  near  Tennessee  shore,  the  existing  depressiion 
below  zero  was  lilhMl  up  with  black  sand  deposit  to  an  average  of  3  feet  a1»ove  zero. 

Tlie."<e  ihanges  obliged  me  to  modify  the  project  submitted  and  approveil  in  the 
foll«>wing  manner: 

Instead  of  building  small  mats  10()  feet  long,  50  feet  wide,  2\  feet  thick  on  ways, 
floated  into  jmsition,  ballnsted,  and  sunk  in  the  deep  depression  near  each  shore,  the 
mats  were  built  directly  on  tlie  ground  of  chute  and  made  continuous  from  cuil  to 
end  of  dam,  without  ballasting  between. 

Additional  foot  mats,  IJJOO  feet  hmg,  35  feet  wid<',  on  the  Tennessee  side,  220  feet 
long,  300  feet  wid<',  and  400  feet  long,  IC>  feet  wide  on  the  Klmot  Har  side,  were  built 
downstre.'im  to  prevent  the  caving  of  the  dam  from  downstream  undermining  by 
scouring  a<'tion  of  falling  water. 

The  UM'thod  of  operations  eomi>rised  five  parts: 

1.  Preliniinarv  works. 

2.  l)istril)utiou  of  materials,  brush  and  j)oles. 
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3.  Dam  coDstruction,  which  will  he  divided  into  three  part« — (a)  P'oot  mat  No.  1; 
,6)  crihs;  (c)  foot  mat  No.  2. 

i.  GTadiii;j;  and  hank  revetment. 

5.  Ballasting  and  paving,  including  the  hoisting  plant  and  railroad  couvstrnction. 

7.  Prdiminary  works. — The  interval  hetweeu  August  9  to  30  was  spent  in  organ- 
izing the  force,  getting  materials  in  readiness,  towing  the  plant  to  the  site  of 
the  work ;  hel\Yeen  August  21  to  Septemher  3  in  grading  inclines  for  hrush  hauling 
Tit  Ciold  Dust  and  Eluiot  Bar  landings,  construction  of  road^  for  hrush  haulage  and 
construction  of  permanent  quarters  on  the  Tennessee  shore  to  accommodate  200  men. 
These  quarters  comprised  three  huildings — one  sleeping  quarters  for  men,  one  eating 
quarters  for  men,  including  kitchen  and  commissary  storeroom,  and  one  sleeping 
quarters  for  foremen. 

^.  Dislribuiion  of  brush  and  poles. — In  the  heginning  of  the  work  hrosh  and  poles 
were  received  on  Government  harges  at  Gold  Dust  and  Elmot  Bar  landings.  The 
material  was  to  ho  unloaded  from  harge,  lotaded  on  wagons,  and  hauled  to  the  site  of 
the  work.  The  distance  from  Gold  Dust  landing  to  the  dam  was  ahout  12,000  feet, 
and  from  Elmot  Bar  landing  ahout  3,000  feet.  The  haulage  was  very  long,  slow, 
and  expensive.  After  the  foot  mat  was  started,  contracts  were  given  to  several 
parties  owning  hrush  in  the  vicinity  of  the  work  to  furnish  brush  and  poles  deliv- 
ered on  the  line  of  work. 

A  total  of  8,499.6  cords  of  brush  and  poles  was  received  on  barges  and  hauled  to 
the  work  at  a  total  cost  of  $5,493.72,  making  an  average  cost  of  64.63  cents  per  cord 
for  transporting. 

8,229.7  cords  of  hrush  received  by  river  cost  $1.05  per  cord,  which,  with  cost  of 
transportation  to  work  and  overhaulage  added,  makes  an  average  cost  of  $1.7502  per 
cord. 

269.9  cords  of  poles  received  by  river  cost  $1.50  per  cord,  and,  with  cost  of  trans- 
porting same  to  work,  makes  an  average  cost  of  $2.1463  per  cord. 

8,103.9  cords  of  brush  were  received  from  sundry  parties  and  delivered  on  the 
work,  at  an  average  cost  of  $1.5645  per  cord. 

1,212.3  cords  of  poles  were  received  from  sundry  parties,  delivered  on  the  work  at 
an  average  cost  of  $1.4851  per  cord.  , 

S.  Dam  construction — (a)  Foot  mat  No.  1. — Previous  to  the  construction  of  the  foot 
mat,  layers  of  brush  varying  from  6  inches  to  2A  feet  in  thickness  were  laid  parallel 
to  tho  current  the  entire  width  of  the  dam,  in  deep  pools  of  water  existing  near  the 
two  shores,  and  also  at  several  other  places  along  the  dam  line,  where  soft  material, 
nearly  quicksand,  was  found.  This  to  prevent  the  foot  mat  and  dam  from  sinking 
unevenly  at  8aidi>laces.  (See  PI.  vi.)  The  construction  work  started  September  1. 
Tho  foot  mat  is  composed  of: 

(1)  A  bottom  grillage  of  poles,  4  to  6  inches  in  diameter,  25  to  35  feet  long,  placed 
8  feet  apart  in  each  direction  and  tied  every  8  feet  with  wire  lashing,  two  strands 
No.  12  wire. 

(2)  Two  layers  of  brush,  1  foot  6  inches  thick  each,  the  first  layer  being  placed 
longitudinally,  the  second  laterally.  These  layers  were  composed  of  brush  4  inches 
in  diameter  at  the  butt  and  25  to  35  feet  long.  Willow  and  Cottonwood  brush  were 
used  indiscriminately. 

(3)  A  top  grillage  iuado  of  poles,  placed  every  8  feet  in  the  longitudinal  direction 
of  tho  foot  mat.  The  whole  well  compacted  together,  the  top  grillage  being  tiecVto 
tho  bottom  grillage,  every  8  feet  each  way  by  wire  lashings,  four  strands  No.  12  wire. 

On  account  of  tlie  thickness  of  the  foot  mat  (3  feet),  and  so  the  next  crib  mat 
would  have  a  more  regular  slope  on  each  side,  tho  brush  was  placed  at  the  up  stream 
end  of  tho  foot  mat  in  a  stc})  shape,  as  shown  on  PI.  ill.  The  step  so  niado  extends 
(  feet  from  the  edge  of  tlie  tirst  layer  and  is  composed  of  the  first  half  thickness  of 
tie  top  layer.  At  tho  down-stream  side  the  tops  of  brush  of  tho  second  layer  were 
Icit  extending  also  (3  ivet  out  of  the  edge  of  the  first  layer,  so  as  to  break  the  sudden 
3-foot  fall  made  by  the  total  thickness  of  the  mat.  Tho  space  left  between  the  ground 
ami  the  6-foot  brusli  extension  was  tilled  up  by  loose  brush  placed  longitudinally. 

The  dimensions  of  the  foot  mat  No.  1  are  3,014  by  100  by  3  feet,  equal  to  33,488.8 
cubic  yards. 

Material  used  in  construction. 


Brush cords. .     C  OOn.  C  $7.  007. 21 

Poles <lo  . . .          95S.  9  1 .  421. 15 

WJie ponnilrt- .     8, 900  VMl  :{1 

MisccllaueouH  inatorialH : 12.  92 


Total  cost  of  inatiTial.H  uso<l  in  foot  iiint  No.  1 9,  21)7.  59_ 

Co.st  of  material  bv  cubic  van!  of  ctiiistructioii • .  2757 


Co  At. 
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(b)  Crib  mats, — The  crib  mats,  havinjj  all  the  same  width,  50  feet,  but  varying  in 
length  and  thickness,  were  all  coustnicted  the  same.  The  first  crib  mat  was  over- 
lapping 8  feet  upstream  the  edge  of  the  foot  mat,  and  each  next  crib  mat  was 
placed  8  fret  higher  upstream  than  the  one  below. 

A  crib  mat  is  composed  of: 

(1)  Two  layers  of  brush,  the  first  laid  longitudinally  on  top  pole  grillage  of  foot 
mat,  the  second  at  right  augle  with  the  first  and  overlapping  8  feet  upstream  the 
edge  of  the  foot  mat  or  trib  below. 

(2)  A  top  grillage,  made  of  poles  1  to  6  inches  in  diameter,  placed  8  feet  apart  lon- 
gitudinally, tied  together  by  two  strands  No.  12  wire,  the  whole  being  well  com- 
pacted by  wire  lashings  of  four  strands  No.  12  wire,  connecting  top  grillage  of  crib 
to  the  i)oie  grillage  under,  everj'  8  feet  each  way. 

The  cribs  were  built  so  as  to  have  the  top  surface  level  and  not  to  follow  the  uuda- 
latious  giveu  to  foot  unit  by  the  bed  of  the  chute. 
Seven  crib  mats  were  built,  making  a  total  of  34,581.48  cubic  yards. 

Material  used  in  their  construction. 


I 

Quantity. I       ('ost. 

i 


BruHh cords . .     C,  858        |0, 432. 15 

l,»olo8 do  . . .         2:«.  4  I        351.  IK) 

Wire I>ouiid». .     8, 4(K)      |        171. 56 

MiHcellaneonn  matcrialn 7.  97 


Total  cost  of  iiiati'rialM  uaod  in  rrih  iiiat«  coiiHtructioii ' 0,U63.  28 

('oht  of  inaterialH  by  oubif  yard  of  conMt ruction i  .  2881 

I 

Ballasting  4  inches  thick  was  laid  during  construction  only  on  top  of  crib  No.  2 
on  the  Tennessee  side,  from  station  20  to  Ht«atioii  29.  This  was  done  for  safety  oa 
account  of  rising  water  at  the  time  of  construction. 

(c)  Additional  foot  mats. — These  foot  mats  were  built  in  the  same  manner  ns  the 
fo<t  mat  No.  1,  with  bottom  pole  grillage,  two  layers  of  brush  are  laid  hmgitndi- 
nally,  the  other  transversely,  and  top  pole  grillage,  the  whole  tied  together  by  wire 
lashings  four  strands  No.  12  wire  connecting  both  grillages  every  8  feet  each  way. 

The  connection  between  the  foot  mat  No.  1  and  foot  mat  No.  2  was  made  iu  the 
ollowing  manner: 

The  bottom  ])oles  of  foot  mat  No.  1  ])arallel  to  the  current  were  tied  to  the  bottom 
poles  of  foot  mat  No.  2  by  two  strands  No.  12  wire.  On  top  poles  6  inches  in  diame- 
ter 20  feet  long  were  laid,  half  on  ea<'h  foot  mat  every  8  feet,  parallel  to  the  current 
and  tied  to  ])oles  of  top  grillage  of  both  foot  mats  by  wire  lashings  4  strands  No.  12 
wire.     (See  1*1.  iv.) 

The  dimensions  of  additional  foot  mats  constructed  are,  1,500  by  40  feet  by  1  foot 
5  inches  and  300  by  250  feet  by  1  foot  5  inches,  e<]ual  to  7,500  cubic  yards. 


Materials  nm'd  in  their  construction. 


'(Quantity.       Cost. 


-« 


KniHh cord8 . . ;    2, 420. 7  ${, 323. R3 

Polos do  ....}        206.  3  J  31)9. 45 

Win- pounds..:    C.HOO      j  142.61 

MiH<-(llani'ous  iiiait*rialH ; '  5. 17 

Total  roMt  of  nialcrials  TiAi-d  in  additional  foot  mats  conHtrnction '!.  78X06 

Cost  of  niatorials  by  cubic  yard  of  construction |  .504 

4.  (iradinff  and  hank  rcret incut. — Tlu'  grading  of  bank  on  both  sides  of  dam  was 
done  ])art  by  wheelbarrow  and  ]»ari  by  scraj)ers.  Two  thousand  two  hundred  and 
forty  cubic  yards  of  earth  were  moved  on  Uw  Tennessee  side  and  1,327  cubic  yards 
on  the  Khnot  IJar  side. 

Tln'  total  of  grading  done  is  IJ,.")})?  cubic  yards,  at  a  cost  of  19.(}  cents  per  cubic  yard. 
Total  <ostof  grading  being  $(;7n.S(>. 
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The  clliueusionB  of  tho  shore  revetment  arc :  Elmot  Bar  side,  350  feet  long  by  100 
fe«'t  wide  by  1.5  feet  thick;  Tennessee  side,  350  by  120  by  1.5 feet,  equal  to  4,251.84 
cubic  yards. 

Materials  used  in  construction  of  Said  shore  reretment. 


.Quantity.;       Cont. 


Ifrusli cords . 

I*oles do. . . 

Wire pounds . 


959.3 
82.6 
5,9^0 


1, 444. 75 
12:i.9U 
117. 8;{ 


^liscellaneourt  niaterial» I  1. 5U 


Total  cost  of  materials  nHc<l  in  t^hore  revetment 
Cost  of  materials  bv  cubic  vard  of  construction 


1,  687.  98 
.397 


The  excess  in  the  cost  of  material  per  cubic  yard  noted  in  shore  revetment  and 
the  extra  foot  mats  over  the  original  toot  mat  and  crib  mats  was  due  to  the  range 
in  price  of  brush  used.  The  brush  account  being  separate  and  distinct  from  cost  of 
haulage  ma<ie  the  brush  used  in  the  early  part  of  the  season  cost  $1.05  per  cord, 
whilst  that  in  the  latter  part  of  the  season  cost,  delivered  on  work,  $1.50  to  $1.60  per 
cord.  Tho  latter  brush  was  cheaper  when  the  cost  of  transportation  is  added  to  the 
cost  of  the  former  as  previously  shown,  but  my  accounts  deal  with  the  actual  cost 
of  the  material  paid  the  several  contractors. 

5.  Ballasting  and  paring — Hoisting  plant. — Fourteen  thonsand  cubic  yards  of  stone 
were  unloaded  on  the  two  banks  near  the  ends  of  the  dam  during  high  water  of  1892. 
To  distribute  this  stone  along  the  dam  a  tramway  was  built  on  top  of  the  brush 
work,  and  tho  traction  of  the  cars  was  executed  by  hoisting  engines  and  tail-rope 
system. 

The  tramway  consisted  of  a  double  track  with  necessary  switches  (see  PI.  v)  laid 
from  the  end  of  stone  piles  to  1,200  feet  out  on  top  of  the  dam.  The  rails  employed 
were  10  and  20  pound  rails,  spiked  on  cross-ties  every  3  feet,  and  resting  on  wooden 
stringers  3  by  4  inches. 

The  boosting  jdant  at  each  end  of  the  dam  consisted  of  a  boiler  of  12-hor8e  power 
and  a  pile-driver  hoister,  having  a  double  cylinder  7  by  12,  with  an  extra  friction 
drum  added,  clutches,  and  brakes. 

The  traction  was  accomplished  as  follows:  One  cable,  the  length  of  the  tramway 
(1,200  feet),  was  attached  and  coiled  on  one  drum  of  the  hoisting  engine,  and  coupled 
to  the  end  of  a  train  standing  on  top  of  bank,  loaded  and  ready  to  be  pulled  out  on 
the  dam.  Another  cable  (1,200  feet  long),  attached  by  one  end  on  tho  other  drum  of 
the  hoisting  engine,  was  coupled  at  the  other  end  to  a  train  unloaded  standing  out 
on  the  dam  at  the  far  end  of  one  track.  A  tail  rope,  1,200  feet  long,  coupled  to  one 
end  of  tho  train  out  on  dam  and  passing  from  it  around  two  horizontal  sheaves 
fixed  at  the  end  of  the  track  and  back  the  full  length  of  the  tramway,  was  coupled 
to  the  other  end  of  the  train  standing  on  bank.  When  the  engine  was  started  the 
drum,  carrying  the  cable  coupled  to  one  end  of  train  standing  out  on  dam,  was 
taking  in  said  cable  and  hoisting  up  to  bank  said  unloaded  train.  The  latter  being 
coupled  through  the  tail  rope  to  the  other  train  loaded  on  bank  was  pulling  it  out 
on  <lam  by  the  same  motion  of  same  drum,  the  other  drum  paying  out  the  cable 
couplet!  to  the  other  end  of  loadetl  train,  and  vice  versa. 

The  track  was  j»rovi(lcd  every  20  feet  with  wooden  rollers  to  overcome  the  friction 
of  cables  on  ties.  Tho  horizontal  sheaves  were  two,  20  inches  in  diameter  each,  fitted 
in  a  wooden  fnime  which  was  secured  to  brush  w^ork  of  dam  with  wire  cable  lash- 
itigs.  The  cables  and  tail  rope  were  one-half  inch  cast  steel  cable,  having  a  break- 
ing strain  of  7  tons. 

'ilie  loading  of  the  cars  on  bank,  and  the  unloading  on  dam,  taking  nearly  the 
same  time,  the  delivery  of  material  by  the  said  tail-rope  system  was  about  con- 
stant.    A  train  was  composed  of  5  or  6  cars. 

When  the  ballasting  had  to  lie  done  in  the  middle  of  the  dam  only  one  track  was 
used,  extending  from  one  end  of  the  dam  to  the  other.  The  tail-rope  system  was  not 
then  cmidoyed.  One  cable  attached  to  one  drum  of  tho  hoisting  engine  of  one  side 
of  the  dam  was  pulling  the  cars  out  on  dam,  and  another  cable  attached  to  a  drum 
of  the  hoisting  euiiino  of  the  o])j>o8ite  side  was  hoisting  the  cars  back. 

Four  thousand  six  hundred  and  ninety-three  cubic  yards  of  stone  were  needed  in 
supplement  of  stone  stocked  on  banks.  This  extra  .amount  of  stone  was  delivered  on 
barges  at  the  Ehnot  Bar  landing.  A  wootlen  rail  tramway,  with  necessary  switches, 
was  built  across  the  bar  (2,600  feet  long),  connecting  with  the  track  going  out  on  dam. 
The  stone  was  unloaded  from  barges  and  loaded  on  cars  at  the  landing,  pulled  by 
mules  on  the  wooden  track  to  the  toj)  of  l)ank  near  the  end  of  dam;  the  cables  were 
coupled  to  train,  and  the  traction  then  accomplished  by  the  hoisting  engines. 
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The  stono  omto  delivcrod  on  dam  was  Hprcadby  wheelbarrow,  and  the  paving  done 
by  hand. 

Tlie  thickness  of  the  i)avinjj;  was: 

Foot  mats inchos,  -  4 

Slo]>c  of  dam do  -  - .  -  tJ 

To]»  of  ihim feet.-   I 

Crown  of  dam do 1^ 

iShoro  mat inches.  -  6 

The  force  em]doyod  at  each  lioisting  station  was  1  steam  engineer,  1  fireman,  nud 
2  helpers. 

Eighteen  thousand  six  hundred  and  ninety-three  cubic  yards  of  paving  has  becu 
done. 

»Stone  employed,  18,093  cubic  yards. 

Cost  of  stone $26,550.78 

Coal  (2,(K)0  bushels) 200.00 

Total  cost 26,750.78 

Cost  x)er  cubic  yard,  $1.4257. 

The  total  cost  of  the  completed  work  per  cubic  unit  is  as  follows: 


Ciibio 
yardtf. 


Foot  mnU 40,968.8 

Crih» U4,581.48 

Shurn  rcvrtment 4. 251. 84 

Grmlinj; 3.507 

PnvinK 18,098 

Incidental  accounts 


Total 102,082.12 


Coflt. 


910.0&4.FI 

U.90e.2S 

2.813.30 

879.  M 

a6,883.W 

18.037.01 


92, 977. 11 


The  cost  per  cubic  yard  of  the  completed  work,  inclading  materials,  labor,  sub* 
sistence,  and  incidental  acrcounts  wa.s,  therefore,  $0.9108. 
In  in(Mdental  accounts  are  included: 

Snperintemlence $2,162.58 

Construction  of  (|uarter8 556.40 

Construction  and  maintenance  of  railroad  for  stone  delivery  and  hoisting 

plant \ 5,866.88 

Care  of  plant 180.24 

Care  of  (|narteis 422.72 

Care  of  plant 1,801.24 

Repairs  to  plant 398.84 

T(K)ls  and  appliances 395.98 

Towing 1,538.63 

Trans])orting  of  brush 5, 493. 72 

The  dam  construction  was  entirely  completed  January  3,  1891,  and  all  the  plant 
towed  down  to  Mem}diis  .January  0,  1891. 

At  first  the  progress  of  construction  was  slow,  owing  to  the  difllcnlty  of  getting 
the  labor,  on  account  of  the  new  s<rale  of  wages  established,  bnt  this  trouble  was 
ended  by  calling  laborers  from  Mempiiis  and  St.  Louis.  The  work  was  delayed  only 
two  days  during  th(»  8ea.son  by  bad  weather. 

During  the  entire  .srason  the  work  has  never  been  delayed  by  rise  of  the  rivor. 
Tlw  watrv  began  to  rise  in  the  chute  only  on  December  11.  The  dam  was  then 
nearly  completed.  On  December  12  the  water  existing  in  the  det^p  pools  near  both 
shores  rose  six-tenths.  <>n  the  15th  of  same  month  the  water  had  risen  2  feet,  and 
was  dammed  on  tin*  npstream  side  by  the  work.  The  water  was  seeping  through  the 
dam  in  ccmsiderable  (piantity,  and  with  a  strong  current.  Levels  taken  on  the  same 
day  show  a  water  head  of  1.78  and  l.()l  feet.  The  bed  of  the  chute  was  sconring 
below  the  apron  mats. 

The  river  during  tlie  latter  ])ait  of  December  was  falling,  and  when  the  party  dis- 
bandr<l  on  January  4,  rising  again,  but  the  dam  did  not  show  any  settlement  at  that 
time. 

Tin'  river  kee]»ing  on  rising  reached  the  9-foot  stage  on  .January  1 1.  The  same  day 
considerable  settling  was  rejiorted  to  Inivc  occurred  on  the  Tennessee  side,  and  cspe* 
cially  800  feet  from  the  Tennessee  shore.  At  this  location  the  water  w.is  runuinj;  3 
feet,  deep  and  45  feet  wide,  the  top  of  the  dam  having  settled  to  about  the  level  of  the 
bed  of  chute.     .Several  other  depressions  had  occurred  between  this  break  and  the 
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Teuneseeo  shore,  and.  were  from  1  to  8  feet  deep.  On  Elmot  Bar  side  a  depression  of 
2|  feet  was  shown  and  the  current  of  the  water  through  the  dam  at  this  depression 
was  undermining  the  shore  revetment  immediately  helow  the  dam.  The  bank  of 
Elmot  Bar  is  composed  of  very  fino  sand. 

Sijveral  surveys  were  made  from  January  14  to  January  22.  These  surveys  show 
very  small  changes  in  the  depression,  the  break  between  station  22-f8  and  station 
22-f  55  on  the  Tennessee  side  being,  on  January  22,  4  feet  deep  and  47  feet  wide,  the 
stage  of  the  river  being  3.6  feet. 

On  January  18  the  water  above  the  dam,  Tennessee  side,  was  2  feet  4  inches  higher 
than  the  water  below,  the  gauge  being  8  feet  7  inches.  On  the  22d  gauge  being  8  feet 
6  inches,  the  water  was  1.75  higher  above  than  below.  The  differences  of  water  level 
on  the  Elmot  Bar  side  were,  January  16,  gauge  9.25  feet,  2.9  feet  higher  above;  on  the 
22d,  gau^e  8.6  feet,  3.27  feet  higher  above. 

{fundings  were  taken  on  each  side  of  the  dam  and  no  change  in  the  bottom  of  chute 
was  shown  excepting  at  the  large  break,  where  the  apron  mat  was  lowered  2  or  3  feet. 

The  settling  occurred  at  the  highest  parts  of  the  dam  and  where  1>ottom  of  soft 
material  (fine,  nearly  quicksand)  was  existing.  These  places  were,  as  previously 
stateiL  covere<l,  before  the  dam  construction,  by  layer  of  brush  parallel  to  the  current 
from  0.6  inch  to  2  feet  6  inches  thick. 

The  strong  current  of  the  wat-er  through  the  dam,  due  to  the  head  (about  3  feet) 
must  have  scoured  the  soft  material  under  the  foot  mat  and  caused  the  settling. 

A  spur  dike  of  spalls  and  small  riprap  was  constructed  under  the  direction  of  Mr. 
W.  M.  Rees,  U.  S.  assistant  engineer,  by  Assistant  Engineer  Aug.  J.  Nolty,  75  feet  below 
the  dam  to  arrest  the  undermining  of  the  shore  mat  at  Elmot  side. 

Pis.  Nos.  6  and  7  showed  the  settlement  of  the  dam  through  the  center  line,  and  also 
cross  sections  of  the  several  depressions.  Accompanying  this  report  is  a  tabulated 
statement  showing  expenditures  in  detail,  with  quantity  of  work  done  and  cost  per 
unit.  Also  8  plates,  showing  the  location  of  works,  details  of  construction,  details 
of  hoisting  plant,  and  aspect  of  the  dam  after  settlement  had  occurred. 

Respectfully  submitted. 

Chas.  Lk  Vasseur, 

Capt.  S.  W.  RoK.ssLEi:,  Jtsiaiant  Engineer, 

Corps  of  Engiuea's,  ('.  S.  A. 


Abstract  of  vxpeiuUiureSj  Gold  Dust  Dam  construction^  fiscal  year  189S, 


IteniB. 


Incidental  accounts. 


Con- 

caru  nt 
J  quarters. 


tendence. 


Railroad     Care  of 

and      j       and 

lioisting  .  repairs  to 

plants        plant. 


Labor 1$2.  944.  08  !  $425. 14 

Stibsi-stencc |       122  84  |       73.  37 

Coal I      54.12 

Lumber '    247.  40 

Sptkm 13.05 

Kails I      22.  50 

Ropo I  .90 

Steel  cable 

Oakntn 

Rails 

JointM,  rail 

Spikes,  rail 

Packing 

I'aints 

Marline ! 

Oils 30.  25 

L«atber 

Xiits.  blank 

Lto  and  soap 30.  22 

Bblta 

Ducking .12 

Fittings  Jind  8up])lies 

Stationery  and  stumps..         29.00    

Mi.Hcellaneous  materials  \      75. 99 

Propwrty 

Credit  to  Asliport  Bend 

Freight  bills 60.00    


I 


$3,578.90  $1,594.09 
710.17  i      305.39 


501.75 

32.  20 

.40 

202.' 76 

436.  5.^ 


59.60 

1.10 

13.03 

43.20 


3.43 


84.80 

50.00 

21.28 

.78 


29.50 

.37 

2.13 

23.33 

33.45 

32.86 


40.98 
.45 

61.37 

3.00 

.15 


26.40 


Towing. 


53.53 


46.99 
395.  98 


Trans- 
porting 
brush. 


Dam  construc- 
tion. 
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rovctnient  at  sito  of  work  and  used  without  any  charge  for  towage.  A  size  of  stone 
weighing  10  or  15  pounds  was  preferred  as  a  limit;  but  the  stone  delivered  was 
nincli  larger,  many  pieces  weighing  from  30  to  50  x>ounds. 

Fonr  sizes  of  galvanized  steel  Avire  strand  were  used,  the  yfe,  f,  and  ^  inch  sizes  for 
longitudinal  strength  in  mattrcKS  and  the  ^-inch  strand  for  sewing  the  fascines  to 
the  longitudinal  strands.  The  ^-inch  strand  Avas  used  in  selvedge  of  mattress  and 
in  backing  up  cable  fastenings,  and  the  ^-inch  strand  in  channel  side  of  mattress. 
A  piece  of  i^- inch  strand  broken  in  testing  strand  clamps  developed  a  strength  of 
64,000  pounds  per  square  inch  of  net  area  of  section. 

Common  No.  9  black  wire  was  used  in  binding  the  fascines,  but  was  taken  off  and 
used  over  several  times.  No.  7  galvanized  wire  and  Nos.  7  and  8  silicon- bronze  wire 
were  used  in  fastening  poles  to  mattress. 

Two  kinds  of  clamps  were  used  on  mattress  construction;  the  Crosby  clamps  were 
preferred  and  used  for  straight  work  and  held  best;  the  common  clamps  wore  used 
ou  crossed  strand  and  for  friction  clamps  when  slip  was  desired  to  distribute  strains 
over  several  fastenings.  The  common  clamps  are  cheaper,  but  the  Crosby  clam])s 
hold  more  in  j)r<)])ortion  to  cost  as  shown  by  tests.  Common  fence  staples  V^  by 
1^  inches  made  of  >ro.  9  black  steel  wire  were  used  in  fastening  sewing  strands  to 
the  fascines. 

Towboat  service, — The  tug  Thomas  Htidel  was  maintained  at  BuUorton  and  did  the 
harbor  and  fleet  Avork;  it  also  made  frequent  trips  to  Ashport  Bend  in  quest  of  mate- 
rial. The  stone  and  brush  were  delivered  by  the  Government  towboats  except  the 
stone  graded  out  of  old  revetment  and  the  brush  and  poles  cut  on  Osceola  Bar  and 
Bullerton  Tow- Head. 

The  delivery  of  materials  at  Bullerton  was  irregular  at  times  and  made  a  reduc- 
tion of  forces  necessary,  thereby  impairing  the  efliciency  of  the  forces  to  a  certain 
extent. 

Construction. — The  Bullerton  revetment  party  took  the  field  September  21.  Up  to 
and  including  October  4  the  force  of  laborers  was  small,  and,  besides  the  prepara- 
tions and  cutting  of  brush,  only  53  linear  feet  of  mattress  was  built.  October  5,  96 
laborers  were  received  from  St.  Louis  and  put  to  work,  making  a  total  of  168  laborers. 
It  was  October  17  before  the  forces  were  up  to  tho  maximum  requirements. 

At  the  time  of  beginning  work  it  was  not  known  how  far  the  work  of  the. season 
woold  extend.  For  this  reason  work  was  begun  at  tho  upstream  instead  of  the 
downstream  end,  thereby  losing  tho  advantage  due  to  upstream  mattresses  *'  shing- 
ling'' over  the  heads  of  tho  mattresses  next  below. 

November  28,  river  fascine  mat  No.  3  was  sunk,  completing  a  net  total  of  3,490 
linear  feet  of  mattress  made  with  fascines  normal  to  the  bank.  Considerable  prepa- 
ration was  necessary  for  river  mattress  No.  4,  which  was  of  special  design  with  fas- 
cines parallel  to  bank  and  was  sunk  December  15,  completing  the  river  mattress  for 
the  season. 

During  the  construction  of  river  mattress  Nos.  3  and  4  a  surprising  quantity  of 
<lrittwo<Ml  for  the  stage  was  atloat  in  the  river,  and  it  was  necessary  to  keop  a  gang 
of  men  and  the  tug  employed  much  of  the  time  to  keep  this  drift  clear  of  the  mat- 
tress. There  were  the  usual  delays  incidental  to  this  kind  of  work.  Very  little  time 
was  lost  on  account  of  tho  weather,  which  was  unusually  fair  for  the  whole  season. 

The  work  to  do  after  December  15  was  tho  building  of  chuto  mattress  (No.  5)  and 
the  completion  of  the  grading  and  paving.  It  was  expected  to  finish  by  the  end  of 
December,  but  delays  in  the  delivery  of  materials,  especially  rock,  required  a  reduc- 
tion of  forces  in  December,  and  it  Avas  January  15  before  the  work  was  finished. 

Hirer  fascine  mattress. — For  mattresses  Nos.  1,2,  and3the  arrangements  of  plant  and 
details  of  construction  at  Bullerton  were  similar  to  those  used  in  Uopefield  Bend 
which  are  described  at  length  in  Assistant  Gerig's  report. 

River  fascine  mattress  No.  4  (250  by  488)  was  of  special  construction,  and  differed 
from  the  usual  fascine  mattress  in  that  the  fascines  were  placed  parallel  to  the  bank 
instead  of  normal  to  it.  Siueo  thin  is  the  only  mattress  of  this  style  so  far  built,  the 
method  of  constructing  it  is  described  more  in  detail  beloAV. 

Arrangement  of  plant.— Tho  Bullerton  and  Hopofield  Bend  mattress  boats  wore 
coupled  end  to  end  and  arran<;ed  to  make  one  continuous  fascine  588  feet  long,  but 
otherAvise  similar  to  the  faseines  used  on  i^revious  construction. 

Mooring  of  plant  (sec*  sketch). — The  mooring  barges  used  on  mattresses  1,  2,  and  3 
Tvero  placed  800  feet  above  head  of  mattress  No.  4  and  moored  normal  to  bank,  as  in 
previous  construction.  A  eoiitinuoUvS  line  of  log  ''dead  men,"  extending  tho  whole 
length  of  mooring  Imrgos  (2G0  feet),  was  placed  on  deck  and  chained  totne  "timber- 
heads"  held  by  the  whore  eabh^s.  These  ''dead  men"  were  to  hold  the  p.irallel 
(•ables  mooring  tlic  mattress  and  mattress  plant.  .This  set  of  barges  was  called  the 
upper  mooring  barges,  and  the  distance  of  800  feet  enabled  mattress  to  sink  in  deep 
-water  Avi thou t  being  dragged  upstream.  The  lower  mooring  barges,  3  in  number, 
and  360  feet  long  over  all,  were  moored  normal  to  bank  in  the  usual  way.  Tliey  were 
not  moored  to  upper  mooring  barges,  because  it  was  desired  to  adjust  them  inde- 
pendently for  position,  and  have  additional  security  in  case  the  load  of  drift  became 
too  great  on  upper  mooring  barges.     They  carried  but  littlo  load,  except  from  slip 
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The  more  recent  rovetineut  on  Osceola  Bar  is  in  good  Hhap-:^.  The  main  chaniiol  of 
river  is  not  near  it  at  present.  The  older  revetment  on  tow-head  has  failed  at  cer- 
tain points,  as  follows:  (1)  A  short  break  in  crib  dam  in  Bullerton  Chnto  next  head 
of  tow-head  on  main  shore  lino;  (2)  a  pocket  forming  in  unprotected  head  of  tow- 
head;  (T))  an  eddy  hole  and  pool  about  100  feet  in  diameter  in  main  bank,  250  foot 
below  head  of  toAv-head;  (1)  the  main  channel  of  river  swings  into  bank  about 
8,000  feet  below  head  of  tow-head.  p:arly  in  January,  189i,  the  last  3,000  feet  of 
bank  at  foot  of  tow-head  was  cutting;  the  bank  had  sloughed  oif  in  many  places 
and  about  one-third  of  the  stone  liprap  wjis  gone. 

An  inspection  of  the  chute  behind  Bullerton  Tow-Hoad  shows  that  little,  if  any, 
sediment  passes  Sans  Souci.  Below  Sans  Souci  is  a  lake-like  pool  and  mud  bar  too 
soft  to  walk  on.  It  is  evident  that  the  work  of  closing  the  hea<ls  of  chutes  leading; 
behind  Bullerton  has  gone  far  enough  at  present;  in  fact,  the  fill  would  bo  faster  if 
they  were  more  open  at  the  head,»tlio  (xuautity  of  sediment  carried  in  being  propor- 
tional to  the  discharge  through  chute. 

Location  and  plan  of  work, — The  river  mattress  was  made  250  feet  wide,  begin- 
ning at  a  point  on  main  shore  line  400  feet  above  he.id  of  tow-head  in  Bullerton  Chute, 
and  extending  4,050  feet  down  front  of  tow-head.  This  mattress  covered  a  lot  of  spur 
dikes  and  drift  at  head  of  chute  and  tow-hea<l. 

A  mattress  IK)  feet  wide,  extending  180  feet  along  head  of  tow-head,  was  built  in 
cliuto  just  behind  crib  dam.  This  was  to  prevent  pool  behind  (Tib  dam  from  unilcr- 
mining  tow-head. 

A  section  of  crib  dam  about  65  feet  long  next  head  of  tow-head  was  rebuilt  to  a 
heif|[ht  above  the  middle  portion  of  dam,  for  the  purpose  of  maintaining  the  thalweg 
of  (■hute  channel  at  a  safe  distance  from  head  of  tow-head.  The  chute  mat  lies  below 
and  joins  the  foot  of  this  restored  crib. 

It  was  planned  to  build  as  little  brush  work  above  low- water  stage  as  conditions 
would  permit.  River  mattresses  Nos.  1,  2,  and  3  do  not  extend  above  2  feet  on  the 
local  gauge;  river  mat  No.  4  does  not  extend  above  the  5-foot  stage,  and  chute  mat 
(No.  5)  is  below  the  8-foot  stage,  exc«*pt  the  end  next  to  the  crib  dam. 

It  wa^  the  original  intention  to  let  that  part  of  the  bank  where  the  slope  was  no 
steeper  than  1  to  2  stand  Avithout  grading;  but  later  it  was  decided  to  slope  every- 
thing above  a  plane  of  1  to  3,  leaving  a  bench  of  not  over  G  feet  at  top  of  slope,  the 
rock  paving  to  extend  from  edge  of  mattress  to  top  of  slope  and  be  10  inches  thick. 

Labor. — Nearly  all  the  labor  employed  at  Bullerton  was  subsisted  by  the  Govern- 
ment. The  rate  of  pay  with  subsistence  was  80  cents  per  day  of  eight  hours  for  the 
iirst  month,  and  10  cents  additional  i^ay  per  day  for  each  month  of  continuous  serv- 
ice up  to  the  lifth  month,  with  $1.20  per  day  as  the  limit.  For  self-subsisting  labor 
the  pay  was  $1.15  per  day  for  the  iirst  month  and  $1.25  per  day  for  continuous  serv- 
ice after  the  Iirst  month. 

It  was  the  original  intention  to  employ  white  labor  exclusively,  to  avoid  the 
troubles  usual  when  Avhite  and  black  labor  are  subsisted  by  the  same  service;  but 
later,  aft<T  the  rush  of  cotton  ])icking  was  over,  a  considerable  number  of  blaefc 
laborers  was  employed  to  the  advantage  of  the  work.  The  best  service  on  the  aver- 
age was  given  by  black  labor. 

The  ((uantity  of  labor  needed  could  not  be  obtained  locally  or  in  Memphis;  so  tho 
force  was  made  uj)  and  maintained  by  ordering  white  men  from  St.  Louis.  Tho 
quality  of  this  labor  from  the  cities  was  bad  at  nrst,  but  was  much  improved  Ufcter 
by  a  process  of  selection ;  many  of  them  only  stayed  two  or  thn»e  days  and  others  ivero 
Av ceded  out.  It  was  found  necessary  to  employ  a  night  watchman  to  keep  them  from 
robbing  each  other.  This  Avatchmau  was  made  a  deputy  sheritf  and  his  authority 
was  not  questioned. 

On  the  eve  of  sinking  mattress  No.  1,  iYI  men  quit  at  a  time  calculated  to  do  tho 
most  damage  to  tho  work.  After  this  ex])erience,  by  regulations  and  management, 
concerted  labor  mov«^ments  aimed  at  the  success  of  the  work  were  prevented.  A 
base  of  labor  supply  as  far  away  as  St.  Louis  was  a  hardship  to  tho  improvement. 

The  maximum  number  of  laborers  employed  at  any  one  time  was  250  and  the  total 
number  ot  employes  wjis  2J>U,  including  men  by  tho  montli;  291  of  these  men  were 
fed  and  housed  by  the  (ioveniment.  The  total  number  of  laborers  employed  daring 
tho  season  w;:s  1)20.  3.6  times  the  total  number  employed  at  any  one  time. 

Mdtiriah.  —  Brush  and  poles  Avere  furnished  by  contractors  and  delivered  by  Gov- 
ernment towhoats.  A  considerable  portion  of  the  brush  and  poles  used  at  Bullerton 
wen;  cut  on  Os<'eola  Bar  and  Bullerton  Tow-Head  by  contract  and  by  the  Qovem- 
ment  without  any  charge  for  towage. 

Tlini;  or  lour  inches  diameter  at  the  butt  for  brush  and  5  or  G  inches  at  bntt  for 
poles  Avere  i)referre(l  as  maximum  limits  of  sizes  desirable  forchweness  and  flexibility 
of  construction,  but,  because  of  a  scarcity  of  brush  and  ]>oles  under  these  limits, 
sizes  an  inch  or  two  larger  Averc  not  rejected.  The  l)ut.t  ends  of  much  of  the  brash 
delivered  from  contractors  had  evidently  been  choi)ped  olf  to  bri?ig  it  down  to  the 
required  size. 

Most  of  the  stone  used  was  delivered  from  storage  pib^s  in  Ashport  Bend  by  GoT- 
ernnu'.nt  towboats.     A  considerable  quantity  of  stone  Avas  graded  out  of  the  old 
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roTTctiiient  at  sito  of  work  and  used  without  any  charge  for  towage.  A  size  of  stone 
weighing  10  or  15  pounds  was  preferred  as  a  liuiit;  hut  the  stone  delivered  was 
nmcli  larger,  many  pieces  Aveighiug  from  30  to  50  X)Ounds. 

Four  sizes  of  galvanized  steel  Avire  strand  were  used,  the  tg,  |,  and  ^  inch  sizes  for 
longitudinal  strength  in  mattress  and  the  ^-inch  strand  for  sewing  the  fascines  to 
the  longitndinal  strands.  The  ^-inch  strand  was  used  in  selvedge  of  mattress  and 
in  backing  up  cable  fastenings,  and  the  |-inch  strand  in  channel  side  of  mattress. 
A  piece  of  i- inch  strand  broken  in  testing  strand  clamps  developed  a  strength  of 
64,000  pounds  per  square  inch  of  net  area  of  section. 

Common  No.  9  black  wire  was  used  in  binding  the  fascines,  hut  was  taken  oif  and 
used  over  several  times.  No.  7  galvanized  wire  and  Nos.  7  and  8  silicon-bronze  wire 
were  nsed  in  fastening  poles  to  mattress. 

Two  kinds  of  clamps  were  used  on  mattress  construction;  the  Crosby  clamps  were 
preferred  and  used  for  straight  work  and  held  best;  the  common  clamps  were  used 
on  crossed  strand  and  for  friction  clamps  when  slip  was  desired  to  distribute  strains 
over  several  fastenings.  The  common  clamps  are  cheaper,  but  the  Crosby  clam])s 
hold  more  in  pr()])ortion  to  cost  as  shown  by  tests.  Common  fence  staples  j^  by 
11^  inches  made  of  ^o,  9  black  steel  wire  were  used  in  fastening  sewing  strands  to 
the  fascines. 

Toieboat  service, — The  tug  Thomas  Htidel  was  maintained  at  Bullorton  and  did  the 
harbor  and  lleet  work ;  it  also  made  frequent  trips  to  Ashport  Bend  in  quest  of  mate- 
rial. The  stone  and  brnsh  were  delivered  by  the  Government  towboats  except  the 
stone  graded  out  of  old  revetment  and  the  brush  and  poles  cut  on  Osceola  Bar  and 
Bollerton  Tow-Head. 

The  delivery  of  materials  at  Bullerton  was  irregular  at  times  and  made  a  reduc- 
tion of  forces  necessary,  thereby  impairing  the  efficiency  of  the  forces  to  a  certain 
extent. 

Construction, — The  Bullert-on  revetment  party  took  the  field  September  21.  U])  to 
and  including  October  4  the  force  of  laborers  was  small,  and,  besides  the  prepara- 
tions and  cutting  of  brush,  only  53  linear  feet  of  mattress  was  built.  October  5,  96 
laborers  were  received  from  St.  Louis  and  put  to  work,  making  a  total  of  168  laborers. 
It  was  October  17  before  the  forces  were  up  to  the  maximum  requirements. 

At  the  time  of  beginning  work  it  was  not  known  how  far  the  work  of  the  season 
wonld  extend.  For  this  reason  work  was  begun  at  the  upstream  instead  of  the 
<lown8tream  end,  thereby  losing  the  advantage  due  to  upstream  mattresses  ''  shing- 
ling" over  the  heads  of  the  mattresses  next  below. 

November  28,  river  fascine  mat  No.  3  was  sunk,  completing  a  net  total  of  3,490 
linear  feet  of  mattress  made  with  fascines  normal  to  the  bank.  Considerable  prepa- 
ration was  necessary  for  river  mattress  No.  4,  which  was  of  special  design  with  fas- 
cines parallel  to  bank  and  was  sunk  December  15,  completing  the  river  mattress  for 
the  season. 

During  the  construction  of  river  mattress  Nos.  3  and  4  a  surprising  quantity  of 
driftwood  for  tho  stage  was  afloat  in  the  river,  and  it  was  necessary  to  keep  a  gang 
of  men  and  tho  tug  employed  much  of  the  time  to  keep  this  drift  clear  of  the  mat- 
tress. There  were  the  usual  delays  incidental  to  this  kind  of  work.  Very  little  time 
was  lost  on  account  of  tho  weather,  which  was  unusually  fair  for  the  whole  season. 

Tho  work  to  do  after  December  15  was  tho  building  of  chute  mattress  (No.  5)  and 
the  completion  of  the  grading  and  paving.  It  was  expected  to  finish  by  the  end  of 
December,  but  delays  in  the  delivery  of  materials,  especially  rock,  required  a  reduc- 
tion offerees  in  December,  and  it  was  January  15  before  the  work  was  finished. 

Hirer  fascine  mattress. — For  mattresses  Nos.  1,2,  and3  the  arrangements  of  plant  and 
details  of  construction  at  Bullerton  were  similar  to  those  used  in  Uopefield  Bend 
which  are  described  at  length  in  Assistant  Gerig's  report. 

River  fascine  mattress  No.  4  (250  by  488)  was  of  special  construction,  and  differed 
from  the  usual  fascino  mattress  in  that  the  fascines  were  placed  parallel  to  the  bank 
instead  of  normal  to  it.  hfiuec  this  is  the  only  mattress  of  this  style  so  far  built,  the 
method  of  constructing  it  is  described  more  in  detail  below. 

Arrangement  of  plant.— Tho  Bullerton  and  Hopotield  Bend  mattress  boats  wore 
coupled  end  to  end  and  arran<;ed  to  make  one  continuous  fascine  588  feet  long,  but 
otherwise  similar  to  the  faseines  used  on  previous  construction. 

Mooring  of  plant  (sec^  .sketeli). — The  mooring  barges  used  on  mattresses  1,  2,  and  3 
-were  placed  800  feet  above  heajl  of  mattress  No.  4  and  moored  normal  to  bank,  as  in 
previous  construction.  A  continuous  line  of  log  "dead  men,"  extending  the  whole 
length  of  mooring  barges  (260  feet),  was  placed  on  deck  and  chained  to  the  *'timber- 
lieads"  held  by  tho  shore  cables.  These  "dead  men"  were  to  hold  the  parallel 
cables  mooring  the  mattress  aujl  mattress  plant.  .This  set  of  barges  was  called  the 
upper  mooring  barges,  and  tho  distance  of  8(X)  feet  enabled  mattress  to  sink  in  deep 
-water  without  being  dragged  upstream.  Tho  lower  mooring  barges,  3  in  number, 
and  360  feet  long  over  all,  were  moored  normal  to  bank  in  the  usual  way.  They  were 
not  moored  to  upper  mooring  barges,  because  it  was  desired  to  adjust  them  inde- 
pendently for  position,  and  havo  additional  security  in  case  the  load  of  drift  became 
too  great  on  upper  mooring  barges.     They  carried  but  littlo  load,  except  from  slip 
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lilies,  at  tiuio  of  siukiug  mat,  and  acted  as  a  spar  to  hold  mattress  and  mattress  plant 
in  positon.  Tlioy  alHo  served  as  material  tenders  and  as  moorings  for  extra  barges. 
The  sj'ven  steel-Avire  cables  from  upper  mooring  barges  to  mattress  passe<l  under  and 
the  two  2-inch  manila  lines  used  in  mooring  mattress  plant  passed  over  these  lower 
mooring  barges.  A  log  waling  placed  on  top  downstream  timborheads  kept  the 
upper  lines  free  to  swing  over  these  barges.  A  line  from  head  of  mattress  boat  to 
outer  end  of  these  barges  was  used  in  swinging  mat  boats  when  mattress  was 
launched.  A  set  of  blocks  midway  and  another  set  at  lower  end  of  mat  boats  aided 
the  launching  of  the  mattress. 

Wire  strattd. — Two  systems  of  wire  strand  were  used  in  mattress  No.  4  (see  Sheet 
No.  i;. 

The  usual  ,'^'^-ineh  wire  strands,  wound  upon  reels  on  mattress  boats,  were  paid  oat 
in  ])arallel  lines  8  and  9  feet  apart  normal  to  fascine  and  the  bank,  and  the  fascines 
were  sewed  and  clamped  to  them  with  ^-inch  wire  strand  and  Crosby  clamps,  as  in 
previous  construction.  There  were  sixty-six  of  the  i'';;-iuch  strands  and  four  |-inch 
strands — two  at  head  of  mattress,  one  150  feet  from  head,  and  one  at  foot  oi  mat- 
tress. 

For  longitudinal  strength  there  was,  in  addition  to  the  strength  of  the  fascines, 
that  of  twelve  ^-inch  and  two  |-inch  wire  strands  the  whole  length  of  the  mat  (588 
feet).  Those  longitudinal  strands  were  built  into  mattress  in  the  following  manner: 
When  the  mattress  was  built  to  the  desired  point  the  longitudinal  strand  was 
stretched  over  the  noimal  strands  and  mattress  **  ways,"  and  each  intersection  with 
the  normal  strand  was  c]ani]>ed  Avith  a  common  clamp.  The  upstream  end  of  strand 
ivas  given  two  turns  around  mattress  head  and  earned  back  and  damped  to  itself 
at  I'M)  feet,  thereby  forming  a  loop  around  mattress  head.  For  additional  security  a 
pair  of  /',;-inch  backing-up  strands  clamping  to  4-inch  strand  at  100-foot  point  were 
carried  to  the  adjacent  strands  at  150  feet,  where  they  clamped  to  a  double-sewing 
strand,  taking  in  the  ^-inch  normal  strand  ]>ut  there  for  that  purpose. 

Matiress  head  (see  Sheets  Nos.  1  and  4). — The  mattress  head  of  No.  4  ditferod  tcom. 
previous  construction  in  that  it  was  a  kind  of  jointed  spar,  designed  to  adjust  to  the 
bed  of  the  river  when  sunk.  This  spar  was  made  up  of  14  cypress  logs  about  12 
inch<*s  in  diameter,  and  varying  in  length  from  28  feet  next  shore  to  14  feet  on  ont- 
stream  end,  all  ]>ut  in  ])Iace  before  launching  from  mattress  boats.  The  logs  were 
placed  about  3  ieet  from  head  of  mattress  Avith  laps  of  2  feet.  A  J-inch  drift  bolt  2 
feet  long  was  driven  horizontally  through  both  logs  at  each  lap,  and,  in  addition  the 
logs,  were  bound  together  by  several  turns  of  wire  strand  at  each  pin  point.  The 
logs  were  secured  to  mattress  by  two  lines  of  i^-inch  sewing  strand,  and  to  eveij 
alternate  log  two  of  the  longitudinal  wire  strands  of  mattress  were  made  fast.  Span- 
ning these  same  alternate  logs  2-in<'h  manila  rope  mattress-mooring  loops  were  made 
fast  at  the  same  points  receiving  the  lon(i:itudinal  strands.  Each  one  of  these  rope 
loops  formed  an  e<]uilateral  triangle,  with  its  log  for  base  and  with  the  shackles  of 
its  mattress  mooring  cable  at  the  A'ertex. 

Pohn  on  mattrt'ss. — Parallel  lines  of  poles  !(>  feet  apart  were  wired  t-o  mattress 
normal  to  fascines  and  the  bank  for  stiffness.  It  was  i'eared  that  without  them  the 
mat  would  be  so  ilexible  as  to  ibid  up  in  sinking.  These  poles  were  wired  to  the 
mattress  every  5  feet  and  each  alternate  wire  was  silicon  bronze.  Parallel  lines  of 
]»oles  1(>  feet  apart  were  also  placed  longitudinally  to  keep  the  rock  from  rolling  off 
themattn'Ks.  On  the  outstream  edge  of  mattress  the  poles  were  cribbed  two  high, 
as  additional  se<-iirity  against  rock  rolling  ofl". 

Mooriiuj  of  mnftreis. — Mattress  No.  4  was  moored  by  seven  Ij^  and  1^  inch  steel  wire 
cables  anchored  to  the  "dead  iiH'ii"  on  decks  of  upper  mooring  barges8(K)  feet  above 
mattress,  thence  j>assing  uinlcr  lower  mooring  barges  and  e(mnc(^ting  to  the  seven 
2-inch  manila  ropi?  mattress  loops  by  shackles  with  i)in  lines  to  trip  aft-er  sinking 
mattress.  Owing  to  the  curved  shore  line  these  mooring  cables  had  a  lead  which  held 
the  out  eorn<r  of  mattress  against  any  current  tending  to  buckle  the  ilexible  mattress 
head.  IJesides  the  usual  "slip  lines"  used  in  sinking  mattress,  a  line  was  led  from  out 
corner  of  mattress  to  a  ]»oint  farth(;r  out  on  mooring  barges  like  a  "  breast  line"  to 
prevent  folding  in  sinking. 

>S7w/.iw//  ofimiltrcHH. — Sinrt?  tlir  method  differs  somewhat  from  other  practice  it  will 
be  described  more  in  detail. 

The  sinking  was  d<me  without  the  aid  of  towboats.  The  tug  delivered  the  rock 
barges  and  toweil  them  back  alter  mattress  was  sunk,  but  did  not  venture  over  mat- 
tress during  sinking  because  of  risk  to  the  propeller.  The  mattn^ss  was  first  bal- 
lasted nearly  to  the  sinking  point  with  rock  delivered  direct  from  barges  by  wheel- 
Varrows  on  run-plank  the  usual  way.  The  head  of  the  nnittress  hold  up  by  the  "  slip 
lines"  was  ballasted  to  its  full  load  and  then  lowered  enough  to  let  the  rock  barges 
in  end  on.  Two  rock  barges  were  lasln^l  end  to  end  and  swung  from  the  mooring 
barges  by  three  j>arallel  2-inch  manila  lines  long  enough  to  pay  <mt  over  whole 
length  of  mattress. 

With  every  man  to  his  place  and  signals  understood,  after  the  first  50  feet  of  mattreei 
was  heavily  ballasted  the  signal  'was  given  for  the  slip-line  men  to  lower  away,  and 
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they  lowered  away  slowly  and  eontiniiously  until  the  mattress  head  was  on  the  bottom 
of  the  river  and  all  the  slip  lines  slack ;  an  operation  consuming  less  than  one  minute 
of  time.  Particular  care  was  taken  to  have  the  mattress  head  sink  to  bottom  Avith- 
out  delay,  so  that  the  friction  of  mattress  on  bottom  would  aid  the  mooring  cables  in 
holding  mattress  and  to  avoid  the  heavier  strain  which  would  result  from  a  sub- 
mergea  mattress  waving  in  tho  current  free  from  the  bottom;  a  strain  which  may 
cause  the  loss  of  a  mattress. 

The  two  coupled  rock  barges  Avere  dropped  down  over  mattress  by  the  three  lines 
and  the  rock  thrown  over  evenly  and  continuously.  The  desired  distance  from  bank 
was  maintained  by  skewing  the  barges  to  the  current.  The  whole  operation  of 
pinking  lasted  fifteen  or  twenty  minutes.  The  mattress  went  down  evenly  and 
without  mishap. 

No.  4  was  tho  Inst  river  mattress  built,  and  the  force  of  laborers  was  not  up  to  the 
maximum.  It  was  not  deemed  expedient  to  increase  the  forces  for  the  few  days  nec- 
essnry  to  build  this  one  mattress.  The  fascines  were  more  than  double  the  usnal 
lengthy  and  because  of  tho  smnll  labor  force  the  cost  of  building  this  mattress  was 
more  per  square  than  on  mattresses  Nos.  1,  2,  and  3.  It  is  thought  that  with  a  labor 
force  between  the  limits  of  one  man  per  1|  feet  length  of  fascine  and  one  man  per 
foot  the  labor  cost  of  building  this  style  of  fascine  mattress  will  nolr.be  materially 
greater  than  that  of  the  older  style  of  this  season.  The  quantity  of  brush  nnd  poles 
18  the  same,  but  the  item  of  wire  strand  is  increased. 

The  sizes  of  the  river  fascine  mattresses  built  are  as  follows: 

S<inares. 

River  mat  No.  1  (250  bv  1,24.3  feet) 3,108 

River  mat  No.  2  (250  bv  1,044  feet) 2,610 

River  mat  No.  3  (250  by  1,203  feet) 3,007 

River  mat  No.  4  (250  by  588  feet) 1,470 

Gross  total  (4,078  feet) 10,195 

Net  total  (4,018  feet) 10,037 

The  average  lap  of  mattresses  on  shore  edge  is  20  feet,  but  this  lap  is  more  on 
channel  edge  because  of  curve  in  shore  line. 

Connecting  matiresHCH. — Only  211  squares  of  connecting  mattresses  were  built. 
These  were  in  two  small  pockets  at  head  of  tow-head  and  were  made  like  the  old- 
style  woven  mattress. 

Chute  mattress. — Only  one  mattress  DO  feet  wide  by  180  feet  long  (162  squares)  was 
built  at  head  of  tow-head  and  behind  crib  dam.  It  was  made  in  place  on  the  surface 
of  the  ground  and  water  with  fascines  180  feet  long.  Twenty  j^-inch  wire  strands 
200  feet  long  were  first  stretched  parallel  and  9  feet  apart  across  site  of  mattress  and 
beyond.  After  the  start  was  made  the  brush  was  laid  upon  4  by  8  inch  skids  8  feet  long 
placed  on  top  of  mattress  already  built;  the  scAving  strand  was  then  passed  under 
both  the  /;,-inch  strand  and  this  brush  and  drawn  tight  with  block  tackle,  by  this 
means  drawing  the  brush  into  its  position  in  mat  and  shaping  it  into  a  fascine. 
After  all  the  fascines  Avero  in  i)lace,  each  one  of  the  twenty  /fj-inch  strands  was  given 
n  turn  around  the  last  fascine  and  returned  on  top  of  mattress  to  its  origin  and  the 
two  ends  clamped  together,  there]»y  inclosing  the  whole  mattress  in  closed  loops. 
The  top  return  strand  was  damped  to  the  sewing  strand  every  fifth  fascine. 

It  was  found  that  the  men  could  work  on  that  part  of  the  mattress  tioatiugon  the 
water  without  wetting  their  feet.  The  brush  had  been  cut  about  a  month  and  iiad 
more  buoyancy  than  green  brush. 

Crib  dam. — This  dam  is  only  5  feet  high  by  65  feet  long,  built  after  the  old  style, 
with  hopper-shaped  holes  for  ballast,  and  with  side  slopes  of  1  to  3.  It  continues 
the  old  crib  dam  to  tow-head.  The  remains  of  a  spur  dike  projecting  from  tow-head 
at  end  of  dam  were  graded  away  as  an  obstruction  liable  to  cause  local  erosion  in 
head  of  tow-head. 

Grading. — A  considerable  part  of  the  total  area  graded  was  done  by  hand,  being 
on  site  of  old  revetment  with  rock  in  the  way  and  the  cut  too  thin  to  grade  to 
advantage  with  hydraulic  grader.  The  hand  grading  was  very  expensive  compared 
to  hydraulic  grading  under  favorable  conditions. 

Pile-driver  boat  No.  21  was  rigged  for  hydraulic  grading  and  most  of  the  material 
was  moved  by  this  means.  The  i)ump  furnished  one  stream  through  a  1-inch  **ring 
nozzle"  at  a  pressure  of  about  150  j)oun(l8  per  square  inch. 

Big  grader  No.  4  was  used  five  days  with  two  hose  streams.  Work  done  by  this 
grader  was  found  to  cost  more  than  with  No.  21,  so  No.  4  was  laid  up  at  the  end  of 
the  week. 

Part  of  the  bank  was  grade*!  below  the  plane  of  the  old  revetment  and  the  pres- 
ence of  brush  and  stone  and  wire  made  the  grading  much  slower.  However,  the 
value  of  tlie  rock  recovered  was  ujore  than  the  extra  cost  of  grading. 

Three-inch  rubber  hose  '* sewed"  with  marline  was  used  m  grading.  This  hose 
measured  2J  inches  in  diameter  inside  the  hose,  and  2f  inches  inside  the  hose  coup- 
lings.   The  friction  of  100  feet  of  this  hose,  as  determined  by  test,  wau  found  to  be 
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9  pounds,  -Nvitli  a  velocity  of  13  feet  per  second  through  the  hose,  149  pounds  por 
square  inch  at  nozzle,  and  discharging  241  gallons  X)er  minute  under  ahont  tbo  aver- 
age conditions  of  everyday  service.  The  nozzle  nsed  in  determining  above  result 
vrns  a  1-incli  **  ring  nozzle,"  which  developed  a  coeffictient  of  discharge  greater  than 
that  of  a  7)roperly  constructed  ring  nozzle,  and  was  the  same  nozzle  useuin  grading. 

All  bank  steeper  than  a  slope  of  1  to  3  was  graded  otl',  and  a  bench  about  G  feet 
high  was  left  at  top  of  slope. 

Paving. — The  graded  slope  was  paved  with  a  layer  of  stone  10  inches  thick, 
shading  to  8  inches  thick  at  top  of  slope.  More  stone  was  used  at  edge  of  mattress 
because  of  less  connecting  mattress,  the  layer  at  edge  of  mattress  being  always  as 
much  as  12  inches  thick  and  sometimes  as  much  as  18  inches. 

When  spalls  were  available  a  layer  3  or  4  inches  thick  was  firat  laid  down  and  the 
larger  btone  laid  over  it  in  a  compact  and  regular  manner.  This  layer  of  spalls 
placed  next  the  ground  is  expected  to  prevent  the  pavement  from  washing  and  gully- 
ing. Such  stones  as  were  too  largo  for  even  pavement  wore  broken  with  sledges  in 
plac(>  and  the  spalls  used  in  the  chinks. 

l^esides  the  17,808  cubic  yards  of  stone  delivered  by  the  Government  towboats 
728  cubic  yards  graded  out  of  old  revetment  was  used  in  this  paving.  The  slope  ou 
head  of  tow-head  bordering  on  chute  mat,  as  well  as  the  Hat  shore  in  head  of  enute, 
was  paved  uniformly  with  the  rest. 

Map  of  work, — The  accompanying  outline  map  shows  the  location  of  the  work. 

Statement. — Appended  is  an  abstract  of  expenditures  showing  the  distributiou  of 
materials  and  cost  of  the  Bullerton  work. 

The  average  net  cost  of  tlio  river  fascine  mattress  is  $5.96  per  square  of  100  square 
feet.  This  average  net  cost  was  somewhat  increased  by  the  extra  cost  of  river 
mattress  No.  4,  for  reasons  already  given. 

The  average  net  cost  per  square  of  '*bank  revetment"  is  $8.50.  The  chute  and 
connecting  mattresses  and  the  crib  dam  were  so  small  that  average  cost«  are  not 
given. 

The  total  average  not  cost  per  linear  foot  of  ^'revetment*'  is  $21.98,  which  iucludefl 
all  material  and  labor  expended  on  the  Bullerton  work. 

The  total  cost  of  4,018  net  linear  feet  of  revetment  is  $88,307.18. 

Respectfully  submitted. 

E.   L.   COOLEY, 
C-ai»t.  S.  W.  R0ES8LKH,  'AasUiant  Engineer, 

('itr]}H  of  EngineerSy  f'.  S.  A. 


Ahstract  of  expenditures j  improving  Misaiaaippi  River  at  Bullerton  Toir-ITeadj  Arkansas, 

during  seaaon  189-3- OJ, 


Items. 


Superin- 
tondenctt. 


Care  of   ^X^ 


plant. 


plant. 


Tow- 
boats. 


Iliver  niattrcsit, 
(10,195  squaroH). 


Lalwr $1,702.03!  $1,209.88,  $464.90 


30.21 
95.96 


49. 70 


157. 81 


24.61 
73.77 


.1. 


SiibHiHti'iico  service 

SnliHiHtciicn  stores 

Jtniflh cords 

l*<)leR do.. 

IMlinjr linear  feet 

Stone cubic  yards 

^Vi^e: 

lUnck jionnds 

Galvnnized do.. 

('oi>per do.. 

Strand do.. 

Staples do ■ 

Clamps number..' ' 

Spikes  and  nails . . pounds. .  j I ;      31. 32 

Iron  an«l  st eel do ! 26. 86 

( tables  (wire  rop«*) ' { 

Manila  rojio I 

Lumber ' ! 81.06 


.1. 


$979. 75 

31.81 

101.03' 


Quan 
tity. 


OilHaud  J'Uirineers' supidies 

C4tn\ 

Tu;;  bin) 

Towaj;e 

Miscellaneous 


T<.tal 


l()r».  72 
31).  54 


143.  28       59.  40 


24.  82 

130. 00 

742.  01 » 

4.08:^.70 

6.41 


12,  846" 

448, 

1,492 

9,184 

551  ■ 
14.300 
10,008 
97,  87(> 
2. 547 
12,041 
109 


$8,285. 

816. 

2,  705. 

14, 122. 

668. 

63. 

15.  980. 

10 

:M2. 

1.871. 

3, 469, 

182. 

1,18.5. 

2. 

4. 

6.30. 

1.2:x). 


Cliuto  mattrejta. 

Conneotim; 
mattress.    Crib 
dam. 


Qiiau- 

lity. 


ro 


408.  08 


Coat. 


$730.50 

129.32 

»44.78 

464. 7« 

S4.24 


1,828.80;     1,705.9:;     768. 94  6,  ti91».  61 '  51,952.65 


o 


3,740.87 
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Abstract  of  expenditures ^  improving  Miasieaippi  Jiiver  at  BnUerton  Tow-JTeady  Arkansas* 

•  during  season  1S93-94 — Continued. 


Itema. 


Bank  revetment. 


Clear- 
ing 
bank. 


Hy- 
draulic 
firad- 
ing. 


Hand, 
^ad-  ! 
lug.    j 


Paving  bank 
(2,871  squares), 


Mis- 
cella- 
neous. 


Labor 

Subsittence  service 

Subsistence  stores 

Bmah cords. 

Poles do. .. 

Piling linear  feet . 

Stone cubic  yards . 

Wire: 

Black pounds . 

Galvanized do . . . 

Copper do... 

Strand do... 

Staples do... 

Clamps number . 

Spikes  nudnailA  ..pounds. 

Iron  ami  st«el do. . . 

Cablr  s  ( wire  rojH') 

Manila  roi;o 

Lumber 

Oils  and 
plies  .  - 

Coal 

Tug  hire 


Quan- 
tity. 


Cost. 


Total  (4,018  lin- 
ear feet  of  revet- 
ment). 


Quan- 
tity. 


$202.  38 
54.61 
173. 44' 


$917. 03  $517.  m 


31.  81 
101.  03 


51.051. 
162. 14: 


$3. 696. 61  $293. 86 
226.  90     60. 42 


832.  63 


176.29 


8,87314,900.57: 


engineers 


sup- 


Towasio 
MisrellaneouH. 


25. 44' 
172.  32 


14.67! 


Total '  430.43,1,262.30,  730.37, 


19,656.71    530.57 


I 


13,405 

478.3 
1,492 
18, 536.  3 

551 
14,  300 
11.346 
99,851 

2,718 
12,443 

1,361 


Cost. 


Quanti- 
ties per 
square 
of  ri  ver 

mat- 
tress of 
I   10,195 
squares 


$19, 006. 43 

1, 506. 60 

4, 924.  64 

14,  587.  30 

702.  51 

63.41 

31,715.05 

10.96 

342.  05 

1,946.52 

3, 540. 09 

195.28 

1,  225.  05 

37.29 

31.40 

630. 62 

1, 203. 80 

84.96 

I 

156.58: 

341.80 

742.  OU 

4, 683.  79 

631.  9i) 


1.26 
.044 
.146 
.901 

.054 

1.403 

1.07 

9.6 

.25 

.985 


I 


88,307.18' 


ItenjH. 


Kiver 
mattress. 


Cbuto 
mattress. 


Clearing  bank 

Hydr.iulic  grading. 

Hand  grading 

Paving  bank 


Snperintendenco 

Care  of  plant 

ICepaira  to  plant . 
Miscellaneous  . . . 
Towboats 


Total 

>'et  cost  iHjr  pqnaro  of  mattress  and 
and  \^T  linear  foot  of  revetment 


revetment, 


$51,952.65 

1,  237.  55 

1,154.41 

520.34 

359.04 

5, 524. 77 


Bank 
revetnfeut. 


Total. 


$2,  740. 87 
65.29 
60.90 
27.45 
18.94 
248.73 


$430.43 

1, 261  30 

730.37 

19, 656.  71 


22, 079.  81 
525.96 
49J.62 
221.  15 
152.  50 
926.11 

24, 396. 24 

8.50 


$76, 773. 33 

1, 828.  80 

1,705.91 

763.  91 

533.  57 

0.  6J3. 61 

88, 307. 18 


21.93 


liKCEIPTS  AND  EXPENDITURES. 

Keceived : 

Payn.ll $22,159.89 

Contmissnry  ston's 5.  235.  88 

M.iU'rial  aiid  property 16,772.  75 

Mat^jrial  from  AHsistkiit  Nolty 41,  220.  07 

Material  from  Assistant  (lerig 1,658.  05 

Material  from  Assistant  Lo    Vasseur 242.  96 

Third  District 274.85 

Bill  for  tug  hire 742.00 

Tow i iig 4,  683.  79 

Total 92,990.24 

Expended  : 

As  per  statement 88,  307. 18 

Transferred  to  A  .ssistant  Nolty 1,  351. 81 

Transferred  to  Assistant  Kee.s*. 3,082. 14 

Transferred  to  j)roperty 285  11 

Total 92,990.24 
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Appendix  2  E. 

UKPOKT  OK   ASSISTANT   KNGINKER   WILLIAM    GKKIG    ON   IMI»ROVIN(}  MIRSISSIPPI  RIVEB 

AT   IIOPKFIKLD   »KNI>,    ARKANSAS. 

rxiTKi>  States  Enchnker  Office, 

AfemphiSf  Tenn.,  March  10,  1894, 

Cai*tain:  I  have  the  honor  to  Ruhmit  my  report  ou  improving  MusiBsippi  River 
at  Ilopelield  Bend,  Arkansas,  during  the  fall  of  1893. 

The  work  covrrcd  by  the  project  oui braced  repairs  to  breaks  in  the  revetment 
made  during  the  Hood  of  1893,  and  a  general  strengthening  of  the  remaining  work 
where  it  was  necessary. 

Description, — The  lower  portion  of  the  revetment,  2  miles  long,  was  built  duriuff  the 
seasons  of  1884, 1887,  and  1888.  The  first  break  in  this  work  occurred  during  the  flood 
of  1890,  and  was  repaired  by  a  complete  revetment,  7()2  feet  long,  built  in  the  fail  of 
1^90.  The  flood  of  1891  caused  breaks  above  this  repair  work  to  the  extent  of  3,330 
feet,  which  were  repaired  during  the  season  of  1891-92.  The  flood  of  1892  caased 
breaks  above  and  below  these  repairs,  which  were  repaiied  during  the  scasoa  of 
1892-'93.  An  examination  made  in  August,  1893,  showed  that  the  flood  of  1893 
ciiUKcd  almost  a  continuous  break  in  the  revetment  from  section  58  to  78,  beginning 
lit  tlie  foot  of  the  revetment  of  18iK)  and  extending  about  150  feet  over  the  bead  of 
river  mat  No.  1,  constructed  during  the  season  of  1892-'93,  and  also  the  receding  of 
the  bank  line  at  Hopefield  Point,  ])roper,  from  section  90  to  100;  from  sectioii  90  to 
95  being  a  remnant  of  the  work  of  1888,  the  ]>ank  line  having  moved  back  fully  75 
feet  behind  the  former  revetted  slope. 

The  old  mats  in  both  these  breaks  have  settled  over  their  whole  width,  least  at 
the  river  edge  and  greatest  at  tlie  shore  edge.  The  short;  work  from  section  58  to 
78  was  ahiiost  entirely  destroyed,  witlithe  ex<;eption  of  a  few  points.  From  section 
77  to  80  a  large  hide  was  washed  out  behind  the  paving,  being  deepest  at  section  77, 
where  the  elevation  of  the  bottom  of  the  hole  was  about  3  feet  below  the  zero  of 
the  Meni]diirt  gauge,  and  i)aving  entirely  gone  for  50  fMC:i\  from  thence  the  elevation 
oT  the  bottom  of  the  hoh)  became  higher  until  it  reached  the  top  of  the  paving  at 
section  80,  leaving  a  projection  ab(»ut  250  feet  long,  and  being  about  100  feet  f^om 
phore  line  at  si'ction  77  ♦50.  .\t  section  90  to  95  the  shore  Avork  was  entirely 
destroyt'd. 

The  rejiairs  of  the  j)re8ent  season  consisted  in  njstoring  the  first-mentioned  block 
oftlioold  1S88  work  by  fascine  mats  300  feet  wide  and  a  new  shore  paving,  and  in 
restoring  in  like  manner  the  lower  block  of  r<'vetment  of  tht'sanie  year's  work  and 
extending  tlu'.  revetment  about  500  feet  downstream  to  i»rotect  Ilopelield  Point, 
proper,  wliero  caving  has  re(?ently  set  in,  and  repairing  old  work  in  such  places 
where  it  was  deemed  n<».ce8sary.  The  river  )>eing  very  l<»w,  the  water's  edge  of  the 
paving  near  the  zero  contour  was  repaired  from  the  head  of  the  old  work  down  over 
the  <nit ire  ri' vetted  bank. 

The  construction  of  the  original  r«;vetment  was  as  follows:  JJiver  mats  of  the  fas- 
cine type,  310  feet  wide,  generally  sunk  witli  their  inner  (;dge  along  the  zero  contour, 
but  in" some  places  the  inner  edge  is  about  at  the  3-foot  contour,  making  the  width 
below  the  zero  line  ai)out  3iK)  feet.  Where  necessary,  connecting  mats  of  the  fascine 
type  were  placed  an<l  extended  U]»  to  the  water  line,  so  as  to  get  a  good  foundation 
for  tlui  iiaving.  an  extra  amount  of  stone  being  placed  along  the  zero  contour. 

Tli(^  weak  points  in  the  old  reveti'icnt  as  observed  are — 

(1)  That  the  mats  hav<' settled  and  the  breaks  have  been  caused  by  seour  of  the 
(MirnMit  through  the  brush  Avork,  or  by  the  conveyance  of  the  material  from  under 
the  mat  ]»y  the  return  How  of  water  from  the  saturated  bank  when  the  river  com- 
menced to  fall,  and,  consequently,  that  tin*  form  of  woven  mats  here  us<*d  do  not  have 
tlu;  re(]uisite  degree  of  compactness  or  impermeability  to  nfsist  destruction  from 
either  of  the  tw«)  above-named  causes. 

('i)  The  insufiicient  width  of  the  old  mats,  as  they  did  not  rea<"h  the  deep  water 
and  may  be  undermined. 

(3)  Insudleient  balhist  on  tht^  bank  work,  exjjosing  the  underlying  brush  to  the 
air  and  moisture,  causing  ra]>id  decay.  After  tliree  or  tour  years  much  of  the  exposed 
brush  work  is  thoroughly  rotten. 

Plan, — To  make  the  rejjairs  above  described  the  plan  was,  (1)  to  nnike  the  river 
and  connecting  mats  of  the  fascines  tyi)e  at  least  300  feet  wide;  (2)  to  not  extend 
the  brush  work  above  tiie  water  lin<';  (3)  upon  a  grailcd  bank,  with  a  slope  not 
8tee])cr  than  1  on  3,  t(»  place  3  to  4  inch(?s  of  crushed  st(nie  and  5  to  7  inches  ot  small 
riprap  closely  ]>acked. 

Constvnction .  —  W ovV.  began  innncdiately  after  tin?  arrival  of  the  ]>lant  from  New 
Madrid.  Mo. .  on  September  1.  1S9.'>.  and  was  linislied  l)«»cember  1.  18?»3.  The  reason 
was  the  Ixtst  in  many  years.  an<l  the  river  rcjmained  practically  at  the  3-foot  stage 
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(luring  the  entire  season.  The  first  time  lost  by  rain  was  on  September  8,  and  total 
time  lost  by  rain  four  days. 

iMbor. — The  supply  was  at  all  times  sutiicient.  Whites,  subsisted  by  the  Govern- 
ment, were  employed  in  all  the  responsible  positions.  Most  of  the  conunon  laborers 
were  negroes,  and  self-subsisting.  They  were  good  laborers,  steady  and  submissive, 
and  the  pick  of  this  class  of  labor,  since  no  public  work  was  being  done  in  this 
vicinity  and  the  factories,  oil  and  saw  mills  were  all  closed.  The  price  paid  was  $25 
per  month  and  subsistence.  The  self-subsisting  laborer  received  $1 .  15  per  day  of  eight 
liours  for  the  first  month  of  full  time,  and  $1.25  per  day  thereafter,  if  full  time  was 
made.  Only  a  few  white  laborers  were  subsisted  on  the  fleet,  principally  sailormen. 
The  maximum  force  employed  was  469,  on  October  23, 1893. 

Materials. — Brush  and  poles  were  obtained  by  contract  at  $1.02  per  cord  for  the 
former  and  $1.50  per  cord  for  the  latter,  and  the  source  of  supply  was  from  20  to  45 
miles  below  the  work.  The  deliveries  were  prompt,  since  only  about  two  days  were 
lost  on  account  of  brush.  The  average  rate  of  delivery  during  the  month  of  Octo- 
ber was  about  500  cords  per  working  day.  Better  progress  could  have  been  made 
under  the  favorable  conditions  existing,  had  the  8ui)ply  been  about  700  cords  per 
day. 

Stone  was  obtained  by  contract  from  Imboden  and  Black  Rock,  Ark.,  and  delivered 
by  rail — about  8,500  tons  on  barges  and  the  remainder  on  the  bank.  In  the  beginning 
some  trouble  was  experienced  in  getting  the  deliveries  on  the  barges  promptly  and 
getting  the  cars  promptly  unloaded  on  the  banks.  The  stone  was  of  the  same  quality 
as  used  at  Hopelield  Bend  during  the  season  of  1892-*93.  The  riprap  was  in  pieces 
wciu^hing  from  5  to  35  pounds,  and  the  crushed  stone  of  dimensions  to  go  through  a 
2-inch  ring. 

Fascine  mats. — The  method  of  holding  mooring  barges  and  the  mat  by  means  of 
cables  fastened  on  the  bank  was  the  same  as  in  previous  years. 

A  set  of  ])latforin  or  fascine  barges  were  used  in  addition  and  made  to  join  the  mat 
ways,  being  parallel  to  each  other  longitudinally.  The  platform  barges  were  ordi- 
nary barges  with  an  elevated  deck  raised  to  the  same  elevation  as  the  platform  on 
the  mattress  ways,  and  along  the  side  of  these  barges,  near  the  mat  ways,  formers 
were  constructed  to  make  the  fascines  in,  the  top  of  the  formers  being  at  the  same 
elevation  as  the  highest  point  on  the  mat  ways.  Brush  of  diameters  at  the  butt  of 
1  to  4  inches  Avas  placed  in  these  formers  and  compressed  into  round  bundles  or 
fascin*  s  12  inclies  in  diameter  by  means  of  lever  chains,  and  while  the  pressure  was 
on  the  <'hains  the  brush  was  tied  together  with  No.  12  galvanized  steel  wire.  The 
length  of  the  fascine  was  the  same  as  the  wi^lth  of  the  mat,  in  this  case  310  feet,  and 
were  at  right  angles  to  the  bank.  Under  the  platform  of  the  ways  barges  39  reels 
were  jdaced,  8  feet  apart.  The  first  two  reels  on  the  outside  or  channel  edge  of  the 
b.-irges  contained  |-inch  galvanized  steel  wire  strand  composed  of  7  wires  whose 
estimated  breaking  strength  is  4,040  pounds  each,  and  the  remaining  37  reels  con- 
t.'tined  ,»\-inch  galvanized  steel  wire  strand  coniposed  of  7  wires,  the  estimated 
breaking  stren.ijtli  oi'each  strand  being  M,360  pounds.  These  are  the  bottom  cables. 
'J'lio  ends  of  these  cables  were  made  fast  to  the  head  and  are  under  the  mat  at  right 
angles  to  the  fascines.  Each  cable  was  in  one  piece,  its  length  being  determined  by 
the  length  of  the  mat.  Friction  brakes  were  used  on  the  reels  to  keep  the  bottom 
cables  taut. 

The  method  of  procedure  during  the  construction  of  a  fascine  mat  was,  first,  a 
large  head  of  hard-Avood  ])()les  was  made,  the  diameter  of  the  butts  of  the  poles 
l>eiug  from  4  to  8  inches,  and  to  this  head  were  fastened  the  bottom  cables.  The 
weaving  strands,  which  were  |-inch  galvanized  steel  wire  strands  composed  of  7 
^vires,  witii  an  estimated  breaking  strength  of  1,600  pounds,  were  also  fastened  to 
the  head  at  the  same  ])laci's  as  the  bottcmi  strands,  and  hence  there  were  39  of  these, 
8  feet  apart.  Then  a  fascine  was  made,  care  being  taken  to  keep  the  butts  of  the 
lirush  scattered;  the  Insoine  was  next  raised  out  of-the  formers  and  pushed  to  the 
ways  and  down  to  the  head.  Now  the  weaving  cable  was  passed  over  the  fascine, 
then  down  under  the  fascine  ami  bottom  strand,  and  then  up  between  the  fascine 
and  head;  and  then  a  ]>air  of  O-inch  blocks,  one  end  fastened  to  the  mooring  barges, 
and  the  other,  by  means  of  a  *'  Haven  clamp,"  was  attached  to  the  weaving  strand, 
nnd  6  men  j>nllcd  the  lascine  down  to  the  head.  While  the  strain  was  on  the  weav- 
ing strand  it  Avas  either  cl;nni)ed  to  the  bottom  strand  or  held  so  the  fascines  could 
not  separate  Ironi  iha  head  or  from  one  another,  by  driving  a  staple  into  the  butt  of 
a  Avillow  so  as  to  take  l)oth  the  weaving  and  bottom  strands.  The  staples  were 
made  of  No.  9  wire  and  were  1 J  inches  long,  with  an  oi)ening  in  the  clear  of  />,,-  inch 
so  as  to  grip  the  strands.  The  Aveaving  and  bottom  strands  Avere  clamped  together 
ever^*  tenth  fascine,  besidrs  being  stapled  so  that  the  fascines  could  not  slip  apart. 

Tlie  labor  Avas  divided  into  three  distinct  parties.  One  party  unloaded  the  brush 
oft"  the  barges,  the  second  party  carried  the  brush  to  the  formers  and  made  the  fas- 
cines, and  the  thrtrd  party  assisted  the  second  in  raising  the  fascines  out  of  the  for- 
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luers  down  on  tlix- wnys  and  Uvd  them  together.  Whnn  the  ways  wore  filled  tho 
frii-tlou  brakes  wero  raised  and  Iho  lamicli  made,  tho  brakes  being  put  ou  again 
before  tho  hmneli  was  completed,  ho  as  to  ^et  a  nuiforni  Btraiu  ou  each  strand. 
When  tho  mat  was  eomphjtod,  longitudinal  poles  were  placed  over  it,  the  rows  beinff 
8  feet  apart,  an<l  were  fastened  to  tho  mat  with  No.  12  galvanized  Rteel  wire  niid 
No.  9  co]»per  or  silieon-bronzo  wire.  Th(?so  Avires  encircled  a  fascine  and  tho  pole. 
Caio  was  taken  lo  keep  tho  galvanized  wires  and  tho  copper  or  bronze  wires  well 
a))art.  so  that  no  chemical  action  would  tako  place  and  destroy  tho  wires. 

On  tho  outsido  or  channel  edge  and  on  top  of  the  mat  was  a  ^-iuch  galvanized 
st<'el  wire  strantl  com])osed  of  11)  wires,  the  breaking  strength  being  20,000  pounds. 
This  cable  was  fastened  to  the  head  of  tho  mat  at  tho  same  places  ds  the  other 
strands:  however,  before  reaching  the  head  one  turn  was  taken  around  tho  second 
head,  which  was  al)out  10  feet  from  tho  mat  head  and  was  made  of  hard-wooil 
poles,  then  fastened  to  thc^  lieail.  This  wire  extended  over  tho  whole  length  of  the 
mat  and  was  clamped  to  tho  weaving  cable  at  every  10  feet,  the  clamps  being  uut 
on  HO  as  to  como  half  way  between  the  clamps  on  the  bottom  strand.  One  eua  of 
the  shackle  straj)  was  fastened  to  tho  seccmd  head  at  tho  same  point  where  this 
cable  was  fastened.  Sixteen  feet  from  this  cable  toward  the  shore  was  another 
^-inch  cable  fastened  in  like  manner,  but  extending  over  only  one-half  the  length  of 
the  mat,  and  tho  other  <'nd  of  the  shackle  strap  was  fastened  to  tho  second  head  at 
tho  ])oint  where  this  cable  encircled  it.  Then  24  feet  from  this,  another  ^-inch  cable 
extending  over  tho  whole  length  of  tho  mat;  and  one  end  of  shackle  strap  No.  2 
was  fastened  tho  same  Avay.  Sixteen  feet  from  this  was  another  §-inch  cable 
cxUrmling  over  one-half  the  length  of  the  mat,  the  other  end  of  shackle  strap  No.  2 
being  fastened  to  the  second  head  at  tho  same  point  where  this  cablo  encircled  it; 
and  also  -{(-inch  cables  wen^  ])laced  the  sjime  as  above  at  the  locations  of  shackle 
straps  Nos.  8,  -1,  and  5.  The  shackle  Htra]>s  were  fastened  to  nnit  by  iirst  taking  a 
turn  around  the  main  head  and  then  to  the  second  head,  around  which  two  tarns 
were  taken.  Seven  shackle  lines  were  used,  40  feet  apart.  Tho  combined  breaking 
Htren;:th  of  tho  wire  strands  on  tho  mat  was  12G  tons  (of  2,240  pounds). 

^ttirst  tho  progress  of  constructicm  was  slow,  owing  to  the  fact  that  the  labor 
was  green.  Better  progress  could  have  been  made  with  a  more  abundant  supply  of 
brusli.  The  f<dlowing  table,  which  explains  itself,  shows  that  with  three  barges  of 
brusii  on  hand  and  well  loaded  an  average  of  at  least  150  linear  feet  per  day  could 
have  lieen  made.  The  Kui)ply  at  this  place  was  generally  two  barges  jierday,  or  about 
r>0i>c;ords  ])er  day.  Wlu^n  the  supply  is  three  barges  the  distance  of  carrying  the  bradi 
to  tht^  lormers  is  reduc<Ml  and,  as  most  of  the  delay  is  in  getting  tho  brush  oft*  tho 
barges,  a  larger  force  could  have  been  cju ployed  here  aud  the  delay  reduced  to  a 
minimum. 

Main  ;i/u  feet  ivule. 


MatH. 


Lon;;;th 
of  luut. 


N<i.  1 nr>() 

>'».:» siM) 

Xu. ;; ]  7<io 

No.  4 !  iilO 


Mnxininm 

inixiif  DUO 

dav. 


Feet. 


1-tO 

17:. 
173 


Avorajro 

k^D^tli  of 

mat  inndo 

per  day. 


Feet. 


1J7 
140 


Number  of 
lui^n  <in 
day  iiiax- 
innini  ii  um- 
ber f«'i  t 
made. 


271 
2i):t 
:U2 
3i:: 


Average 

numb<*r  of 

men  pt-r 

day. 


220 
2S0 
:UH) 
320 


Number  of 

barges 

bruHli 

wi>rke«l 

from  oil  day 

maximum  .• 

mat  made. 


3 


3 

4 


A\*erage 
number  of 

barges 

brush  |»er 

dny  on 

work. 


(hi  mat  No.  4,  when  tlu^  maximum  length  i»er  day  was  made,  the  number  of  men 
wash'ss  than  t  hi' average,  lliis  being  due  to  using  brush  from  fonr  barges  aud  tho  brush 
was  well  loailcil.  The  abovt.'  is  the  nuiuber  of  men  actually  (>mpioyed  on  the  mat, 
and  th(t  sailor  men. 

MattiTss  ronstrnction  was  begun  o:i  Se]>tember  7  and  completed  on  October  26, 
IS**:!,  when  the  la.st  niat  was  sunk.  I'onr  mattresses  were  sunk,  of  tho  following^ 
diiiH-nsions: 

Mat  No.  1 feet..  aV)  bv  310 

Mat  No.  L> (h)....  SOOby  310 

Wat  No.  :5 d<» ....  700  by  310 

Mat  No.  1 do 910  by  310 

Total  mat  marie lin«*ar  leet..  3,  06(> 

Total  bank  in otertcMl do 2.  SI30 

Total  sijnares  ( I(  ()  s<]nare  ft  et )  made y,  2K7. 6 

Total  sipian's  of  liaiik  covered 9,  085 
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The  cost  ia  detail  was: 

Labor  an<l  sul»8istence $13,  384.  31 

15,222.7  cords  of  brush ^ lo,  527.  15 

490  cords  of  polos 7.'>5. 00 

5,800  tons  (gross)  stone 9,  802.  00 

44,344  i)oiiiids  of  No.  12  wire  (steel) 993. 00 

800  pouuds  of  No.  9  wire  (steel) 18. 80 

5,075  pounds  of  No.  9  wire  (copper  and  bronze) 811.63 

101,837  pounds  of  Avire  strand 3,  740. 69 

15,567  clamps 953.18 

1,660  pounds  Htaplcs 96. 80 

Manila  rope 1,  218. 49 

Piling 10.80 

Wire  rope  (mooring  cables,  one-balf  value) 1, 315. 86 

Miscellaneous  material 44. 15 

Superintendence 1,  029. 08 

Care  of  plant 759.80 

Repairs  to  plant 1, 425. 13 

Towing 2,967.41 

Miscellaneous  expenses 321.  75 

Total 55,161.02 

Cost  per  square  built,  $5,940. 
Cost  per  square  of  bank  covered,  $6,072. 

Average  quantities  of  material  used  in  the  construction  of  one  square  (100  square 
feet)  of  fascine  mat: 

Brush cords..     1.639 

Poles do 0.53 

Stone tons..       .625 

Wire,  steel pounds..     4.861 

"Wire,  copper do 546 

Wire  strand do 10.965 

Clamps number..     1  600 

Cradhiff. — The  bank  was  graded  to  a  slope  of  1  on  3,  or  flatter.  This  slope  was  not 
carried  to  the  top  of  the  banks,  a  shoultler  4  to  6  feet  high  being  left.  Hydraulic 
grading  began  Se])tember  15,  after  the  mat  No.  1  was  sunk,  and  the  last  grader  finished 
November  8,  1893.  The  graders  used  were  No.  40  and  pile-driver  No.  20,  the  same  as 
employed  last  season.  Prior  to  grading  the  bank  was  cleared  of  timber,  drift,  and  old 
uiat  work,  and  after  grading  with  the  pumps  the  grade  was  neatly  dressed,  by  hand 
and  stumps  removed  by  blasting.     The  cost  in  detail  is  as  follows: 

Labor  and  subsistence $1, 066. 92 

Coal 258.91 

OiLs,  and  engineers'  supplies 4. 11 

Repairs  to  graders 228. 00 

Total 1,557.94 

Work  done,  1,975  linear  feet  =  28,940  cubic  yards;  cost,  $0,054  per  cubic  yard. 

The  excessive  cost  was  due  to  the  bad  condition  of  the  graders. 

Cost  in  detail  of  total  work  done  preparatory  to  paving  3^400  linear  feet  of  bank : 

Clearing  bank $570.03 

Hand  grading 684.81 

Hydraulic  grading 1.557.94 

Towing 54. 00 

Total 2,866.78 

Cost  per  linear  foot,  84  cents. 

Connectiiuj  mata. — Narrow  connecting  mats  were  pLiced  where  the  river  mats  did 
not  come  u])  to  the  water's  edge,  and  in  pockets.  These  were  of  the  fascine  type, 
fascines  being  parallel  to  the  bank.  They  lap  the  river  mat  from  10  to  30  feet.  From 
section  75  to  78  +  20  a  connecting  mat  was  placed  behind  the  projecting  point. 

This  was  of  the  old  form  of  mat.  Also  under  the  Memphis  and  Little  Rock  Rail- 
way's incline  the  brush  was  ^'  hurdled  "  around  the  piling  and  was  made  extra  thick ; 
from  the  piling  out  tlio  counocting  mat  was  of  the  fascine  type.  At  section  91  a 
small  connecting  fascine  mat,  150  hy  150  feet,  was  sunk,  connecting  the  work  of  last 
season  with  mat  No.  4.  These  mats  varied  in  width  fnmi  20  to  150  feet.  Two  tli«>u- 
sand  one  hundred  and  seventy-tive  linear  feet  were  built,  the  average  width  of  all  the 
connecting  mats  being  56.10  feet. 
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1>)tal  linear  feet  made  and  sunk 2, 176 

Total  squares  made  and  sunk 1, 221.3 

Total  cost  in  detail  of  the  Cfmuccting  uiat«  was : 

Labor  and  Kubaisteuce $2, 438. 24 

2, 875. 7  cords  of  brush 2,933.22 

149  cords  of  poles 236.00 

800  tons  of  stone 1, 352. 00 

7,877  pounds  wire,  steel 156. 76 

257  pounds  wire,  copper 43. 69 

2,710  pounds  wire,  strand 117. 34 

311  ])ounds  staples 85. 46 

Manila  rope 33.  00 

Miscellaneous  material 37. 80 

Superintendence 168.  99 

Care  of  plant 124.33 

Repairs  to  plant 233.20 

Towin«r 570.40 

Miscellaneous  expenses 52. 60 

Total 8,532.43 

Cost  per  S(iuare,  $6,987. 

The  average  quantities  of  material  used  in  the  construction  of  one  square  was: 

Brush cords. .  2. 355 

Poles do 122 

Stone tons. .     .  660 

The  increase  of  brush  was  due  to  extra  (piantity  ]>laced  in  the  hole  at  station  75 
and  around  the  piling  at  the  incline. 

Paving. — This  work  began  on  September  27, 1893,  and  was  completed  on  November 
30,  1893.  Paving  began  at  or  near  the  low-water  stage  and  extended  from  tho  26  to 
the  30-foot  contour,  on  an  average  to  the  28.5-foot  contour.  The  paving  was  carried 
to  this  height  to  get  above  the  strata  of  sand.  The  stone  used  in  paving  was  from  5  to 
35  j)ouud8  in  weiirlit,  tho  avera«»e  thickness  of  tho  paving  being  about  10  inches — 3i 
inches  of  crushed  rock  and  (5*  inches  of  riprap.  The  linear  feet  of  bank  paved  wa83,066. 
The  square  feet  of  baiik  paved  was  311,200^34,567  square  yards. 

Tho  cost  in  detail  waB: 

Labor  and  subsistence $4, 253. 26 

11,125.45  tons  of  stone 18,985.64 

Miscellaneous  material 30. 15 

Clearing  and  grading 2, 866. 78 

Su])erin  fcendence 580. 03 

Care  of  ])lant 428. 25 

Repairs  to  plant 803.26 

Towing 523.00 

Miscellaneous  expenses 181. 86 


^1' 


Total 28.  651.  n 

Cost  per  8(|uare  foot,  $0,092  and  $0.83  per  B<|nare  yard. 

Heparin ff  old  icork. — This  consisted  in  repairing  the  ])lacos  along  the  water's  edge 
which  were  exi)osed  by  the  extreme  low  Avater  and  also  the  re])aving  of  portions  of 
tho  bank  Avhero  the  underlying  mat  was  decayed.  About  500  feet  of  this  bank  were 
re]>aved  from  near  the  zero  contour  to  the  2()-foot  contour  and  about  5,000  feet  along 
th(5  water's  edge.     The  total  work  covered  was  62,200  sc^uare  feet. 

The  cost  in  (l(»tail  was: 

Labor  and  subsistence $850. 64 

1,855  tons  of  stone 3, 177. 10 

Miscellaneous  materijil 6.06 

Suj)eriutendence 93. 55 

Care  of  plant 69.08 

Repairs  to  plant 129.55 

Towing 114.00 

Miscellaneous  expenses 29. 30 

Total 4,469.27 

Cost  jx'r  s(|uare  foot,  $0,072. 
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Summary, 


Total  cost. 


River  mat  (3,066  liuesir  f«>ot.  9,287.6  squares) $55, 161, 02 

Conn«ctJn;^  mats  (2, 175  lineMr  feet,  1 ,221 .2  squares) 8.  532.  43 

Paving  (3,066  linear  feet,  311. 200  square  feet) i  28, 651 .  71 

Repairs  and  extra  paving  (62,200  square  feet) ;  4, 469  27 


Total 96, 814.  43 

Total  coat  of  3,066  linear  feet  of  complete  work i       92, 345. 16 


Co.st  per 
unit. 


$6,034 

6.987 

.092 

.072 


30.12 


TTansmittcil  horcwith  is  a  tabulated  statement  of  expenses  and  also  a  plat  showing 
the  position  of  the  mats. 
Respectfully  submitt-ed. 

Wm.  Gkrig, 
Assistant  Engineer, 

Capt.    S.    W.    ROESSLER, 

Corps  of  JCugineerSf  U,  S.  A. 


Abstract  of  expenditures  at  Hopefeld  Bend,  Arkansas,  during  ISiOS  and  1894. 


Items. 


Sujierin- 
tendence. 


Labor i  $1, 743.  86 


Subsistence  service  . . 

Subsistence  ston'S 

Brush cords . . 

l*oles do. . . 

Stime tons . . 

Wire.  No.  12,   steel, 

pounds 

Wire,  No.  9. pounds. . 
Wire,  No.  7,  cojiper, 

jjtounds 

W  ire  strand  steel. . . 

pounds 

Coal boxes . . 

Clips number. . 

Staples pounds.. 

Manila  rope do. . 

Lumber. .  .feet,  IJ.  M. . 
Spikes  and  nails. lbs. . 

Piling linear  feet . . 

Iron  and  steel.,  lbs.. 

Oakum do. .. 

Paints 

Oils    and    enjrineers' 

supplies 

Cable  (wire  rope) 

Salt 

Tnc  h 


n/j  hin' 


Miscellaneous. 


34.  06 
92.  13 


Care  of  jdant 
(quantity 
and  cost). 


$832.  00 

S7.73 

237. 29 


151 


45.99 


Repairs  to 

]dant 

(quantity  and 

cost). 


River  mattresses 

(quantify  and 

cost). 


Connecting  mat- 

t  resses 

(<|uantity  and 

cost). 


$1,340.80, 

46.  79 

126.  57 


545i 


164. 18 


490     , 
5,800 

44, 344 

800 

i 

5, 075 
101,  837 


$12,  547. 731 

225.W; 

610.77' 

15,527.15;  2,875.7 

735.00       140 
9, 802.  00       800 

993.0V    7,877 
18.80! 


$2.  334. 99 

27.87 

75.  38 

2,  933.  22 

230.  (K) 

1,  352. 00 

156.76 


811.62,      257     ;  43.63 

3.746.6UI  2,710    |        117.34 


'  13,567     i 
i     1,660     1 


l.U(» 


72.  07, 

i 

i2.75 


55.3.  81 
8'J.  35 


953.18 

96.ti0 

1,218.49 


244.84 
27.44;. 
49.  02' . 


10.80 


311 


35. 46 
33.00 


93.  03 


176.34 


Total :     1.871.05: 


1,381.46 1    2,819.14 


1,315.86 


44.15 


48,  6.'>7. 85 


37.80 


7,  383.  51 
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Abstract  of  cxpendltnrvs  at  JlopefieJd  Bend,  Arkansas,  duritiff  1893  and  1894 — Cont*d. 


Biink  revetment. 


LalH>r !^48. 35  $064.  M  $828.09 


Paving  bank 

(quantity    and 

cost). 


Repairing 

olu  work 

(quantity 

and    cost). 


SuUsist<'nco  Rervicei 
Subsist enc«' stores  J 

BruHh cords.  .1 

Poles do. ..' 

^  tone tons..' 

Wiro.  Xti.  12,  steel,  | 


r».  85 
15.83 


])onnds 


"VN'ire,  No.  i)...lb8.. 
"Wire.  No.  7,  coppiT, 

|H>unds 

WiroHtmnd  steel, 

pounds 

fiKil boxes.. 

(.'Iii)8 number. . 

Staples  ...]>ounds.. 
Manila  rope  .  .do. . . 
Lumber,  leet,  V*.  M. 
S)>>kes   :ind  nnils, 


5.39: 

14.58 


04.  22 
173.  71 


....'414,122.24. 
35.  37  . 
95.64'. 


$824. 45 

7.07 

19.12 


Tow. 
boats. 


Mis- 
cella- 
neous. 


$1,891. 66  $451. 50 
185. 33;  30. 01 
375. 00     97. 40 


Total. 


11, 125. 45  18, 985. 64 1, 855 


iMiunds 


O." 


91 


Piliuf;  .linear  feet-..: [ 

Iron  and  steel. ll»s. 

Oakum do.. 

Piiints 


(.Hlsand  enjiinoers' 

supplies 

Table  (wiivroiw)  .. 
Salt   


4.11 


3, 177. 10 


!  1,242.00 


I 


36.23: 


I 


Tu^  bin^  

Miseelhmeous 

T(.tal . . . 


570.03   684.81  1,329.94 


30.15=. 


6.05 


470.00 
27.90 


$28,131.50 

761.50 

1,934.11 

18,400.37 

971.00 

33, 316. 74 

1,149.7C 
IB.  80 

855.31 

3,8114.03 

1,711.08 

953.18 

132.26 

1,251.49 

553.81 

89.35 
10.89 
244.84 
27.44 
49.0s 

113.01 

1,315.88 

12.75 

470.00 

410.48 


23,260.04' '4,033.79  4.228.811  585.00  96,814.48 


Totnl  bank  protected,  complete Unonr  feet..       3.086 

('ost  ]x'r  linear  foot $30.12 

4  river  units squares..  9,287.0 

Cost  per  Hii  uant $0. 684 

Hrusb  i)er  8(1  ujin.» cords. . 


l)er  8(1  uii  n.» corns . .      1.  < 

Stone  ]>er  sqimro tons..      0. 

('onn«'<-tin«jniats sqnares..  l.iGil.S 

Cost  \wr  squnro $6,087 

Hrusb  per  H(|uaro cords..      2.355 

Sf  one  ])cr  sq  uiii  e tons . .       0. 889 

I'a viuir  bank square  feet. .  311 ,  200 

( 'ost  ]M'r  square  foot 00. 002 

Ilepairln;:  old  work square  feet. .     ffiS,  200 

(.■OK t  iM> r  sq  uaro  foot $0. 072 


Dr. 

Total  niatrrial  receiwd $72,139.05 

Labor 28. 932.  C8 

Miscrllam-ous 215.  37 


Total 101,287.10 


Cn. 

Expended  as  i)er  almtract $96. 814. 43 

Ex]>ended  for  property 578, 09 

Material,    etc.,    transferred   to  Plum 

Point  plant 3,804.67 

Tolal 101, 287. 10 


Appendix  2  F. 


i:i:iM)KT  or  assistant  kv(ji.\i:i:u  wii.liam  m.  ui:i:s  on  iikpaiks  to  plant. 


I'm  TED  States  Kxcinkek  Office, 

Memphis,  Tenn.,  May  17,  1S04. 

(\\ptal\:  I  have  tlio  lioimr  to  snbinit  the  follow'mjjf  reiK>rt  on  repairs  to  plant  from 
March  :;i.  1«:»:{,  to  May  1,  ISIU: 

This  work  Avas  continiUMl  at  Amelia,  Ark.,  niitil  Oi-tohor,  lSi)3.  uiidortho  iinmoiliate 
(•har«:('  <»r  .Vssist.'uil  Auj;.  .J.  Nolty,  alter  which  only  minor  n-pairs  wero  iiiado  by 
parties  in  the  liehl.  l.'|)on  the  close  ot'  the  season's  work.  .lannary  26,  1804,  !ill  plaut 
was  removed  to  Meinplii.s,  Tenu..  and  1  assumed  direct  charge  <»!' repairs,  etc. 
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Steaiuer  Minnetonka. — In  Sopterabor,  1893,  ongiuos  and  boilers  were  overhauled, 
wheel  repaired,  and  new  bitts  placed  preparatory  to  putting  boat  in  commission 
for  brush  towage.  An  examination  showed  that  the  boat  would  need  extensive 
repairs,  and  in  April,  1894,  work  was  begun,  the  repairs  comprising  entire  new 
(locks  and  deck  beams,  outriggers,  guards,  fantails  and  pitmen,  new  stacks,  exten- 
sive repairs  to  breeching,  furnace  and  fire  bed,  wheel  and  rudder,  and  a  thorough 
overhauling  of  machinery  and  pipes,  including  boring  out  of  cylinders.  Cabin  is 
to  1)0  repaired  and  the  boat  painted.  Much  of  this  work  has  been  finished  and  the 
balance  is  now  in  progress. 

Steamer  Titan. — Only  minor  repairs  were  made.  The  wire-rope  hogchains  giving 
evidence  of  stretching  were  replaced  by  iron  rods. 

Steamer  U.  M.  (ivaham. — In  the  summer  of  1893,  this  boat  received  extensive 
repairs  to  hull  and  machinery,  comprising  new  stem  and  two  new  sternposts,  40  feet 
of  new  bottom  aft  and  40  feet  forward,  80  new  futtocks,  35  half  floors,  3  half-deck 
beams,  4  deck  beams  in  forecastle,  3  hogchain  fastenings,  side  planking  renewed 
for  35  feet  from  stem,  knuckles  and  grub  strake,  capstan  foundation,  nosing,  clamp 
strakes  and  breasthooks,  in  forecastle,  and  deck  on  bow  and  in  fire,  engine,  and 
deck  room,  all  renewed;  now  stem  bank  was  put  on  and  bow  sheathed  with  iron 
and  hull  painted.  Boilers  received  two  new  sheets  and  new  breeching  and  stacks 
were  erected.  Furnace  wa«  rebuilt,  machinery  overhauled,  and  wheel  and  roof 
repaire<l.  Further  repairs  were  made  during  the  past  month.  The  boiler  deck  was 
repaired  outside  of  cabin  and  covered  with  canvas,  and  the  boat  painted  throughout. 
The  machinery  was  also  overhauled,  and  new  side  pipes  to  starboard  engine  i)ut  in 
and  bow  calked.     This  boat  is  old,  but  will  probably  be  serviceable  for  two  seasons. 

Surrey  Steamer  If.  L.  Atft)ot. — This  boat  was  docke;l  and  thoroughly  repaired  in 
February  and  March  of  the  current  year.  The  repairs  comprised  69  new  top  timbers 
and  nearly  as  many  futtocks;  nearly  all  new  sides,  including  knuckle  strakes,  half 
the  bilge  keelsons,  half  the  sid(^  strakes,  new  ends  to  brace  tastening,  new  cylinder 
timbers,  pitman  and  wheel,  new  outriggers,  guards  and  decking  outside,  rudder 
rebuilt,  engine  C3'linders  bored  out,  new  tubes  put  in  heaters  and  location  of  latter 
changed,  pipes,  pumps,  and  machinery  overhauled,  and  pipes  covered  and  boat 
painted  and  calked.     Present  condition  medium. 

Iron  8t€)'n'icheel  tug  Itasca, — A  contract  was  entered  into  with  Messrs.  Dan.  Shea  & 
Co.,  to  replace  side  ami  bottom  plating  which  was  worn  out,  and  the  boat  sent  to 
Memphis  for  this  purpose.  She  also  received  new  armor  plating  for  the  head,  also 
new  iron  wheel  complete  and  new  pitmen ;  engines  were  bored  out,  machinery,  pipes, 
and  boiler  were  overhauled,  a  new  roof  put  on  and  boat  painted  throughout.  These 
repairs  were  completed  March  13,  1894.     Present  condition  of  the  boat  good. 

Machine-shop  I)oat  Xo.  /.—Repaired  last  March.  Received  entire  new  guards,  with 
new  top  gunwale  pieces  at  ends,  new  timber  heads,  hatches  and  coaminsrs,  new  deck 
outside,  and  was  calked  and  seams  payed  off.     Present  condition  medium. 

Hydraulic  graders  No8.  2  and  4, — Calked  afloat;  decks  repaired:  new  timber  heads 
put  in  where  reciuired;  pumps  and  other  imachinery  overhauled;  bnrsted  water 
cylinder  on  No.  2  replaced  by  a  new  and  better  designed  one;  largo  hoisting  engines 
sent  to  experimental  dredge  and  replaced  by  smaller  ones  taken  from  condemned 
pile-drivers.  Both  graders  are  old,  having  been  built  in  1881:  the  decks  are  bad  and 
No.  2  needs  new  shoring  under  the  large  pumps  which  are  letting  down.  Should 
last  two  more  seasons. 

Office  boat  Mississippi. — Hull  rebuilt;  new  gunwales  placed  inside  the  old  ones, 
thus  narrowing  the  beam  10  inches;  new  deck  beams,  timber  heads,  kevils,  and 
batches;  new  deck  outside  of  cabin;  boat  calked  all  around  and  cabin  ceiled  and 
sided  inside  with  half-inrli  matched  lumber,  and  hull  and  cabin  painted.  Present 
condition  good. 

Office  boat  Xo.  30.—A\\  but  the  top  gunwale  strakes  removed  and  replaced  by  new 
ones;  deck  repaired;  hull  caulked;  range  pipes  and  flues  repaired;  roof  renewed  and 
cabin  painted  inside.     Present  condition  good. 

Quarter  boat  Xo.  11. — Received  minor  repairs  during  the  summer  of  1893  and  is  now 
undergoing  repairs  by  placing  a  coal  barge  hull  under  the  cabin.  When  these 
repairs  are  completed  its  couditiou  will  be  good. 

Quarter  boat  Xo.  S — I'sod  as  commissary  store  boat.  Was  docked,  calked,  had 
rakes  and  gunwales  patched,  and  decayed  stringers  and  floor  beams  renewed.  Con- 
dition bad.     Will  last  another  season. 

Quarter  boat  Xo.  SG. — UscmI  as  material  store  boat.  Repaired  by  replacing  old  hull 
with  the  hull  of  a  fairly  good  coal  barge.  New  guards  and  deck  outside.  Present 
condition  good. 

Quarter  boat  Xo.  S7. — Calked  all  around  while  afloat;  guards  repaired;  new  out- 
side stanchions  put  in  and  stovos  and  j)ipes  repaired.     Present  condition  fair. 

Quarter  boat  Xo.  ?">. — Rfcoived  minor  repairs.  Sides  calked  near  the  water  line 
and  stoves,  pipos,  and  lines  repaired.     Condition  bad.     Hull  will  last  another  season. 

Quarter  boat  Xo.  13. — Docked  and  found  to   be  in  bad  condition.     Sides  were 
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Rhcathed  from  bottom  to  1  foot  above  Avater  line  with  3-inch  plank  and  calked. 
Condition  bad.     With  care  may  last  another  seaHon. 

Quarter  boat  Xo,  fi. — Gunwales  repaired  and  calked  while  afloat.  New  timber 
heads  put  in  and  some  minor  repairs  done.  Condition  medium.  Should  last  tire 
BoascMis. 

Quarter  boat  Xo,  IJ. — Received  only  minor  repairs  and  calking  near  the  water 
line  while  afloat.  Guards  now  nearly  in  oon<lltion  to  fall  off.  With  repairs  may 
last  another  season. 

Quarter  boat  Xo.  SO. — Received  only  minor  repairs.  No  longer  serviceable  nor 
worthy  of  repairs. 

Pile-drivers  Xos.  If),  20j  and  01. — These,  the  best  of  the  pile-drivers,  were  fitted  ap 
for  work  during  the  summer  of  1893  by  making  general  repairs  while  afloat.  A 
]»ump  from  an  old  driver  was  put  in  No.  19.  All  had  additional  feet  water  heatea 
coux)lod  to  the  ones  already  aboard.  Leads,  decks,  and  timber  heads  were  repaired* 
As  the  leads  on  all  are  practically  worn  out,  the  sides  and  rakes  badly  decayed^  It 
was  (Uicided  to  rebuild  them  from  the  bottom  gunwale  up,  together  with  new  deeki 
and  leads.  Noa.  19  and  21  have  been  docked  and  have  received  new  sides.  Th^ 
are  still  under  repair,  and  No.  20  will  be  similarly  treated.  \Vhen  repairs  are  eom- 
pletod  these  drivers  will  be  in  good  condition. 

Pile-drirerH  Xos.  -J'i  and  57. — These  received  slight  repairs  and  were  used,  the 
former  as  a  quarter  boat  and  the  latter  as  a  pumping  boat,  in  recovering  coal  from  a 
sunken  barge.  Machinery  was  removed  from  both.  Condition  bad  and  not  worthy 
of  repairs. 

Pile-drirer  Xo.  J?. — Hull  no  longer  seaworthy.  Machinery  has  been  removed.  Not 
worthy  of  repair. 

Pile-drirers  Xos.  :*.'>.  .>.*?,  /7/;,  .'7.s',  and  5tf,  and  sand'pump  boat  Xo.  !J, — These  wen 
stripped  of  machinery,  condemned  as  not  worthy  of  repairs,  and  sold  at  pnblis 
auction. 

Moorintj  bartjes  Xos.  :i  and  /. — New  stem  ]»ieces  were  i)ut  in  theie;  rakes  renewedy 
gunwales  rei»aired;  new  timber  heads  put  in;  5  tie-rods  placed  on  each  bargOi 
and  bottom,  side**,  and  rakes  calked.     Present  condition  fair. 

Mat  hartjes  Xos.  .7  and  (I, — These  were  constructed  from  coal  barges  and  roceired 
extensive  repairs.  New  gunwales  from  bottom  strake  up  were  put  in;  new  stem 
)>icccs,  rake  timbers  and  rake  plank;  new  fenders  and  timber  heads;  docks,  plat- 
form and  ways  were  rei)aired,  and  bottom,  sides,  and  rakes  calked.  Later,  l>oth  had 
upper  works  and  (b'cks  removed  and  hulls  placed  under  cabins  of  quarter  boats  Noi. 
Ila:id2(). 

Jiartffs  Xos.  j(f.%  .v>/;,  .>//.  ;?/.;,  ,'/./,  .JJ7.  and  f,;, —  These  were  docked  and  thoroughly 
r<'paire<l. 

liiiiffrs  Xos.  .7/7,  7^.  Off  l.li,  20  if  .210,  21. .\  .7./,  and  fuel  barge  I). — These  were  repaired 
witlKMit  docking.  i(ar<::es  numbered  from  VH  down  <ire  district  barges,  100  feet  long 
by  2r>  feet  wide,  and  are  in  medium  fair  condition.  Those  numbered  from  200  up  are 
frame<l  bar^^cs,  llM)  feet  long  by  30  f(?et  wide.  They  were  built  in  1889  and  now 
require  extensive  repairs  in  order  to  make  them  serviceable  for  handling  heavy  car- 
goes.     Fuel  barge  i)  is  worn  out. 

Itarfjv  Xo.  />.;/.). — This  is  a  new  one  built  in  1S9;^.  An  accid(>nt  broke  a  number  of 
bottom  ]>laiik,  and  the  barge  was  docked  and  repaired. 

/•lilts. — Three  were  built  of  the  following  dimensitms:  Length,  50  feet;  width,  15 
feet,  and  dei)tli  of  hold.  H  feet.  They  have  5-inch  long  leaf-pine  gunwales,  one  3-inch 
cypn-ss  longitnilinal  bulkhead.  LVl-incU  <'yi)ress  bottom,  and  2-inch  cypress  decks. 

Ship's. — All  that  were  worthy  of  it  were  repaired,  receiving  new  bottoms  and 
calking. 

lasrine  mat  plant. — Three  com])lete  plants  were  titted  up.  The  regular  mat  borgea 
wen»  use<l.  'i'heso  were  titted  up  with  the  requisite  drums,  brakes,  aiid  guide sheavsa 
for  carrying  the  louiritudinal  bottom  strands  used  in  the  construction  of  fascine 
mat-*.  For  constructing  the  fascines,  ol<l  barges  unlit  for  carrying  heavy  loads  weie 
fitted  nj»  with  the  necessary  ]>latforins,  ways,  formers,  an<l  chokers. 

tlold  Dust  Dam  work. — 'I'wo  i»iNsdri  ver  hoisting  engines  were  altered  for  cable  haul- 
age of  materials,  each  set  of  engines  receiving  an  extra  drum  with  necessary  brakea 
an<l  clutches. 

Fight  new  four-wheel  cars  were  made;  also  rollers,  sheaves,  switches,  frogs,  and 
other  necessary  apj)lian<'es. 

Misrrllaneons  irork. — A  large  amount  of  work  was  done  for  the  various  field  purtiea. 
Throe  hundred  run  ]»lank  were  bevele<l  at  ends  and  riveted  to  prevent  splitting, 
and  22.20:J  cable  clamps  were  made.  These  had  both  bolts  threadiul  instead  of  only 
one  as  heretofore. 

A  statement  of  the  <'ost  of  repairs  in  detail  is  transmitted  herewith. 

Kespoctfully  submitted. 

Wm.  M.  Rrrs, 

Capt.  S.  W.  RoKssi.EK,  Assistant  Engineer, 

dorps  of  Entjineersj  ('.  S.  A, 


APPENDIX  XX — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2913 


Statement  of  cost  of  repairs  to  plant  from  April  7,  1893 j  to  May  1,  1894. 


Steamer  Titan 

Steamer  Vidalia 

Steamer  Osceola 

Steamer  Miunetonka  . 
Steamer  H.  M.  Graham 

Steamer  Itasca^ 

Steamer  H.  L.  Abbot . . , 
Fasi'ine  barges 


Mattress  barge  No.  1 

Mattress  barge  No.  2 

Mattress  barge  No.  3 

Mattress  barge  No.  4 

Mattress  barge  No.  5 

Mattress  barge  No.  0 

Mattress  barges,  third  district. 

MooriDg  barge  No.  1 

Mooring  barge  No.  3 

Mooring  barge  No.  4 

Barge  No.  53 

Barge  No.  55 

Barge  No.  66 

Barge  No.  74 

Barge  No.  94 

Barge  No.  134 

Barge  No.  201 

Barge  No.  202 

Barge  No.  204 

Barge  No.  205 

Barge  No.  206 

Barge  No.  210 

Barge  No.  211 

Barge  No.  212 

Barge  No.  213 

Barge  No.  214 

Barge  No.  215 

Barge  No.  220 

Barge  F 

Barge  No.  224 


$542.64 
708. 15 
272. 95 

2,  312. 79 

3,  672. 35 
5,  938.  24 
2,119.75 
3,  694. 17 

18.  22 
9.39 

37.11 

37.10 

1,  305. 61 

1,  226. 70 

163. 57 

7.17 

287.  54 

461.  44 

15.  51 

19.  36 
41.54 
17.94 

8.90 

132.  20 
21.63 

309.  86 
42.  97 

132.  27 
92.  72 
46.84 

309.12 
45.75 
33.  36 
24.76 

223. 72 
42.  08 
99.16 
44.48 


Barge  No.  225 $28.04 

Barge  JITo.  227 161.60 

Barge  No.  230 49.83 

Barge  No.  9323 38.47 

BargeD 121.30 

Barge  I 5.  60 

BargeJim 53.73 

Flats  (constrncting  three;  ...  1, 230. 03 

General  repairs 4, 977.  71 

Machine  boat  No.  1 565.  88 

Machine  boat  No.  2 300.18 

Floating  dock 29.56 

Skiflfs  andflats 7.42 

Grader  No.  2 812.35 

Grader  No.  4 731.96 

Grader  No.  40 84.83 

Pile-driver  No.  19 794. 76 

Pile-driver  No  20 241. 70 

Pile-driver  No.  21 399. 51 

Pile-driver  No.  25  ...• 22.77 

Pile-driver  No.  26 4. 25 

Pile-driver  No.  57 33.30 

Qnarter  boat  No.  6 38. 42 

Quarter  boat  No.  8 379. 15 

Quarter  boat  No.  10 22.66 

Quarter  boat  No.  11 634. 87 

Quarter  boat  No.  13 474. 84 

Quarter  boat  No.  25 18.  29 

Quarter  boat  No.  26 1,  09T.  40 

Quarter  boat  No.  27 22.77 

Quarter  boat  No.  29 113. 41 

Quarter  boat  No.  30 9.43 

Quarter  boat  No.  39 554. 21 

Qudrter  boat  Mississippi 1, 474. 86 

Quarter  boat,  third  district . . .  166. 69 


Total 40,220.84 


Abstract  of  proposals  for  levee  work  in  vicinity  of  Bear  Bayou,  Arkansas,  received  in 
response  to  advert  iscmcnt  da  fed  July  10  j  1S93,  and  opened  July  19,  1893,  by  Capt.  S.  W, 
Koessler,  Corps  of  JJny'nieers. 


No. 


1 

3 

4 
5 
6 
7 
8 
9 
10 
11 


Naiuo  ami  address  of  bidder. 


W.  J.  Kentloy  <t  Co.,  Now  Orloans,  La 

,  Timothy  Sulfiv;iii.  Mnnphis.  Tenii 

I  Hogaii  Ac  Koberts<  n,  Ciiro.  Ill 

1*.  F.  Lamb,  Mojui»mis.  'riiin 

Hartuett  «fc  O'lintMi.  MiMiiphiH.  Trim  

Arnold  A:  I)e(iaris.  M<nipliis,  'renii 

Georjj''  Mercier,  Now  Orb'aiis.  La 

J.  A.  Carson,  Baton  Koiijie.  La 

Kobert  Jolinscn.  Moninliis.  Tonii 

James  M.  Sullivan.  Memphis,  Teuii 

Shelton  Sc  DesJardines,  Memphis,  Tenn 


Lowest  bids — accepted. 


From  sta- 
tion 3515  to 
station  3460, 

about 
110, 000  cu- 
bic yards 
(per 'cubic 
yard). 

Cents. 
20.50 
21.98 
25 

23.50 
23 
22 
33i 
22 
"  16.99 
21. 25 
23 


From  sta- 
tion 3460  to 
8tetion3395, 

about 

lOO.OOOcu- 

bic  yards 

(per  cubic 

yanl). 


Cent*. 
19.75 
2L98 
27 

23.25 
22 

21.75 
35.50 
22 
*  16. 49 
21.25 
24 
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Vut. 


XliRfiHrseinnils  ntnife  alAenniae  fAon  under  ponirael  for  \mpror\ag  harbor  at  'A'no  MoJiridi 
Ma.,  from  June  J,  ISUS,  to  Staff  3!,  lS:t4. 
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Ahsiract  of  proposals  for  lerce  work  in  vicinity  of  Bear  JiayoiHj  ArkantaSy  recYriredii 
respoHite  to  advertisement  dated  Stptcmher  5,  1803 ^  and  opened  September  15,  189S,  ft| 
Capt,  S.  W.  lioe^sler,  Corps  of  Engineers, 


Xo. 


Name  and  addresH  of  l)idder. 


4 
5 
6 


Timothy  Sullivan,  MempliiB,  Tonn.. 
iiarinett  &  O'Brien,  Mvmphis,  Tonn 

Kobfrt  tlolinHun,  Memphin,  Toun 

P.  V.  Lamb,  Mcmpliis.  Tenn 

JunKtrt  M.  Sullivan,  MvuipIuH,  Teuu  . 
J.S.McTigho&Co 


From  Mta- 

tion3J95 

to  station 

3340,  about 

9U,0U0  cubic 

yards  (per 

cubic  yard). 


Fromsto- 

tiou  3JM 

■  to  Btation 

330U,  about 
,89,U00  onbie 
I  yards  (per 
cubic  yoid). 


CenU. 

Csnfn 

m 

«10.N 

23 

23 

*18.40 

19.21 

10.  to 

22.S 

S* 

28* 

26 

27 

"  AtTept<.'d. 

Abstract  of  proposals  for  leree  work  in  Lower  IT  hite  Hirer  levee  district,  received  \% 
response  to  adrertisemvnt  dated  Xorember  10,  1S03,  and  opened  November  18,  1893,  b§ 
Capt.  JS,  JV.  lioessler.  Corps  of  Engineers, 


No. 


_L 


Namu  and  address  of  bidder. 


1     Timothy  Sullivan,  Momphii*.  Tonn. 
1>  I  Jrnninj^A  &  (.'o.,  Mi-mphiR,  Tenn  .. 

;<  I  J .  li.  Lewis,  MeniuhiH,  Tenn 

4  j  A.  Arnold  •!-  ''o.,  Mcmphui,  Tenn.. 


From  sta- 
tion 596  f-N 
ooiithward 

(about 
30,500  CDbie 
yards),  p*T 
cubic  yanL 

CenU. 
13.« 
•la 
13 
151 


•  Awepted. 


Abstract  of  proposals  for  levee  work  in  Upper  Yazoo  leree  district,  received  in  responeets 
advertisement  dated  January  16,  1804,  and  opened  January  31,  1804,  by  Capt.  5.  W, 
lioessler,  Corps  of  Engineers. 


Ko. 


r 
« 

i 

! 
10 
11 
12 

i:i 

14 

IT) 

](') 

17 

IH 

1» 

LM) 

21 
•>«) 

'Si 


t 

r  ! 


"  I 
■   I 


Name  and  address  of  bidder. 


SoctionH  '  S<H:tionH  StM'tions 

20  to  2-1   j  2:>to29  :{0to33 

(IGU.OUO  ,  (143,000  (15.'{,000 

cubic         cubic         cubic 

yardH),   I  yardn),   ;  yards), 

IH*r  cubic  pt^r  cubic  J  ])er  cubic ; 

yard,     j     yard.         yard. 


Sections  I 


Section 


"W.  A.  Shippoy.  Friars  Point,  M ins 

ForreHt  &:  Co.*.  McnipiiiH,  Tenn 

J.  B.  Lewfs.&lJo.,  Mem]»liiH,  Tenn 

TliomiiH  Hinrhey  Hire,  Helena,  Ark 

.lolin  Scott  6i  Son.  St.  Louis,  Mo 

Honian  &-  MeFaddeu,  Baton  Koiige,  La 

Timothy  Sullivan,  ^lem])hiH,  Tmn 

Starlin'i-Smith  Company,  JJrernville,  Miss. 

C.  A.  Winter.  Green ville.  ^li.s.s 

.lellries  \-.  Danieron,  ^lemjdiis,  Tenn 

Hubert  Vauee,  Mem])hiH,  Tenn 

J.  (.'.  IlodK'^,  Katehez.  M  ins 

^fanning  A:  ( 1  ibson,  Nat<'liez,  Miss 

Jame.s  Jf.  Carey,  Memidiis,  Tenn 

KolxTt  (Tohnsch,  Memphis.  Tenn 

Terrrl  &  Walk  ins,  Beulah.  M  !.•*••* 

T.  S.  Aderholdt,  Friars  Pnint.  M  i.-AS 

AV.  S.  AVithei  a  A-  Co..  M.nipliis.  T<'nn 

John  (f.  Seessions.  Hampton.  Miss 

Hn;;]i  Mor^ran.  M<-niphis,  Tenn 

•I.S.  MrTiirhe  \-  Co..  Memphi.-*.  T.nn 

^IrLaii::hlin  Bros.,  Memphis,  Tenn 

A  rn<»hl  iV  Dot  laris,  Memjjhis,  Tenn 


Ceitfs. 


10 
13.08 

11.8? 

14i 


12 

ir,i 

14 

122 

12 

14 

112 

12.34 

1:J 

12.  44 
U\ 

1115 

13.  :{0 

11.94 
11 


Cnilt. 
11.90 
18 

12.  98 
12.24 
13.45 
15) 
Hi 


Cents. 
14.90 
20 
ItM 
16.25 
15) 
17.7 
31 


11* 
IG) 

15. 8U 

14 

12 

15 

H4 
13 
13) 
13. 74 
*lli 


13 

16) 

16 

13i 

13) 

19 

15i 

12.48 

14 

13. 93 


34  to  37 

88  to  44 

(157.000 

(152,000 

cubic 

eabk 

yards). 

per  onbie 

I>er  cubic 

yard. 

yard. 

Cents. 

Cents. 

18) 

14. » 

27 

27 

21| 

in 

23 

IS 

22 

16 

24 

21 

34 

33 

18| 

'15.71 

214 

20 

22 


23 

19.74 
21        ' 
24        I 


24 
2L03 


12.70 
12.75  1 
131 


15.39  i 
17 


18.39 
19        i 
*16.98  ' 


*Ae<'e]>ted. 
Note.  -Dids  f«r  work  on  Sertions  20  to  24  re.jtreted  on  account  of  want  of  sutQcicnt  funds. 


15.  SI 
17| 


15 

17.71 

15 

19) 

17.48 

15.93 


17.41 
^13) 
16l 
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Abitrtit*  of  propoaaU  for  Itner,  ipork  in  Loaer  St.  Fra«cil  leTte  dUlrict,  received  mi  respoti** 
to  adcerlUeiHeHt  dated  Janiiarg  SS,  1894,  and  opened  February  7,  1394,  bg  Capt.  S.  ft'. 
Kotatler,  Curpt  of  EiiijUii:era. 


\ 
1 

No.                               Siuui)  n:id  sddr^s-  crUidder, 

1 

188,400  .'u 

31T0to»Z40 
176,500  cii 
bl«  yard-) 

3240  lci33U0 
(IW,  TOO  cu. 
bicyardi), 

2 

Cent). 
17.  M 

IB 

c„». 

1 

Jan»e»H.ciT«y.Me""l'hi"..'r./in 

si-. 



Ahilraci ef  propoiaU  for  leree  leork  in  Upper  and  Lower  IPhite  Ricer  leeee dUlrivta,  leceiced 
■n  I'tipoHie  lo  ailvertiacmeiil  dated  Februari/  '!,  I/i04,  and  opened  February  ^3,  1SS4,  bn 
Capt.  S.  ly,  lloemUr,  Corps  of  Engiueer). 
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yard. 

Urtot. 
Slatiuu 
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Cm,. 
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0«.u 

Omi.. 

fmt.. 

s 
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18,05 

iq      1        10} 

•i?08 1     m*08 

IBJ 

■101 
I7. 

■  ;  J.ciTSlBo.Siifri"'    M'i"                          

i 
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^»H::;:,, :,:;::;::;   :;: 
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FIRST    AM)    SKCONI)   DISTRICTS. 


DibhurstrnvntH  mmlv  uiitlvr  nj^proprlaiion  for  improring  MiftshHtppi  Birer  from  JTunt  2, 

ISO-l,  to  May  SI,  JS04.' 


Coiitraits  \\\in\v.  \\\X\\  — 


YoT  wlmt  mtulp. 


I  Diabiirse- 
I      iiu*nl8 
iiuder  COR- 
tractH. 


LUbiliticn 
iiiKlor  riiu- 1 
tra4<ta. 


Tcital. 


T.  J.  Ro;;uii Lpvpi'  work 

Tiinotliv  Sullivan do 

T.  S.  A ii»Tliol«lt \ ilo 

McLaii^^liIiii  Br<».s do 

J.  S.  MrTiKlio  &  Cu '....do 

Aniold  DciiariH  «fc  (.'o j do 

J.  B.  LrwiH i do 

ItolM'i't  cfohiiHou do 

,T .  H .  C are V ' do 

W.  IJ.  Ilurvfv do 

•ToiiiiinuH  Scilo do 

Fn'd  Ilsiit  Wfg St  OHO 

AViopil  JiroH.  A:  Co " 

David  S.  ]{ariiion> 

S.  M.  FlfBlnT 

Jaiueri  H.  Cart'V 


$9, 5IU.  G7 
24, 010. 2X) 
10, 331. 30 
13, 600.  67 
21.  754.  60 
rw,  166.  20 
24. 2.>«.  35  i 
58, 707. 30 
24,  O.>0.  40 
24, 790. 55 
5,00:t  76 
•12,050.77 

IJarjrort !    31 .  000. 00 

...do I    28,530.00 

...do 28,000.00 

licmoval  Xoncou-             708.  08  i 
iiali  Kock. 


$6,500.00 


5.  153.  27 


31,41Bi20 
19.33LSi 

31. 751.  as 

55.  lOBLS 
24.33flLa5 
58,797.80 
24,000.41 
24,7Bt.55 

5.  MB.  71 
42,050.77 
31«000.00 
28,580.00 
2S.009.Ot 

5,0SS.ft 


412.001.00  .    11,653.27  j     42^288.21 


IHahurHcmentB  made  othenvhe  ihan  nndvr  contract. 


For  what  oxiMMidi'd. 


Material  and  snp]dirs , 

Siilwistiiiti* 

SlTVi4'«'rt 

Tf»nl.'«.  aiipliMiK-cH,  and  outlit 
Miscellaiieiius 


By  puldit' 

iiotiii'  and  ,  In  o])on  mar- 

Boali'd  ]iro-  I  kot. 

Iiosals.  I 


Liabilities.  > 


Total. 


$:{,  3fifi.  1 1 
2o,  618.  58 


1,3U0.  20 


$2:.1,752.30 

10, 835.  o:i 

2iM,  7:W.  00 

54.  376.  80 

7,  007. 37 


30.  284.  80  .       503,  700,  77 


$8,600.00 
3,  (>00.  00 

13.  OJO.  00 

7.  500. 00 

800.00 


$263,718150 

48,453LiI 

273,738. 00 

63,177.08 

7,807.r 


32, 000. 00 


656. 


JJiHhitrHcmrntH  vuidv  othenrine  than  under  contract  for  improving  harbor  afXew  Jl^drH 

Mo.f  from  June  i,  ISOS,  to  Ma  if  .11  ^  IS'M, 


For  what  oxiM-ndc*!. 


Matorinl  and  supplii'.s. 

Suhsiftti-nii' 

Services 


By  ]>iiblic 

ncitice  and 

8(^al('iI  i)ro- 

portals. 


$1,488.23 


TooN.  ;i|i|dian('t*s,  and  outlit 
Miscrllanuniis 


In  open  mar- 
ket. 


ToUl. 


$4,  640. 53  I 
680.61 

11.  642.  50  I 
186.  70  i 
222. 05 


81,640.51 

2.168L84 

ll,S4aLM 

188l7B 


1.488.23 


17.  :J72.  48 


18,860.71 


liiHhitrsvmcutK  made   othcnvise   than  under  contract  for   improving  harbor  at  Mempkiif 

Tcnn.,  from  June  1,  ISft^,  to  May  JI,  IS94. 


Fi>r  whiil  fxi)ciid«'d. 


By  public 
notii'o  and 
i   8<.'alcd  pro- 
pusalri. 


In  open  mar- 
ket. 


^latrriiil  anil  .snjijdir.^i ' $22,  5,')8.  23 

Snhsisti  iHT $2,  202.  i»2    

StMvii  <  -i   


Triols.  !i]ii>li  iiut's.  and  outlit. 
Mi.xci  Ihiiu'iMt-s 


148.  43 


Total. 


$22..*ifi8.! 
2,282.1 


148.43 


.t. 


Mf    4m»'^»    mf^  mmm^     I  vD«   OO 


21,008.58 


PJ-ATE   J. 


f 


>   * 

■  \ 


,1 


I 

I 

•  i 
I 

•  i 


'\ 
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FINANCIAL   STATEMENT. 

Improrxng  Misaisaippi  River^  first  and  second  districts. 

Juiio  1, 1893,  balance  unoxpcnded $253,  787. 16 

May  31,  1894,  amounts  allotted  by  Mississippi  River  Com- 
mission since  last  statement 958,  000.  00 

May  31,  1894,  proceeds  of  (iovernment  property 205. 15 

May  31,  1894,  amounts  refunded  on  account  of  over-pay- 
ments and  eiTors 3. 27 

$1, 211, 995. 58 

May  31,  18iU,  amount  expen<led  from  Juno  1, 1893,  to  date. .   1, 080, 459. 94 

May  31,  1894,  amounts  deposited  to   credit  of  Treasurer 

United  States,  being  proceeds  of  Govern- 
ment proi)ertv 205. 15 

1,080,065.09 


June  1 ,  1894,  balance  unexpended 131, 330. 49 

Juno  1,  1894,  outstanding  liabilities 32,900.00 

June  1.  1894,  amount  covered  by  incompleted  contracts. . .         11,  653. 27 


44, 553. 27 


Balance  available 86,777.22 

Examiiiationn,  surveySy  and  contingencieH  of  rivers  and  harbors, 

Oct.  19, 1893,  to  amount  allotted  by  Cbief  of  Engineers  U.  S.  Army $218.00 

Nov.  14,  18^)3,  by  amount  expended 218.00 


'  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 $1,000,000.00 

<  Submitted  in  compliance  \vitbre(|uirement8  of  sections  2  of  the  river 
I  and  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 
t     1893. 


Appendix  3. 

rkpollt  ok  capt.  c  -md.  townseni),  corps  of  engineers,  upon  operations  in 

the  thihi)  district. 

United  States  Engineer  Office, 

Memphis,  Tenn,,  May  31,  1894, 

General:  I  have  the  honor  to  submit  the  following  report  of  operation^  in  the 
thir<l  district,  improving  Mississippi  Kiver,  for  the  year  ending  May  31,  1894: 

This  district  extends  from  the  mouth  of  White  River  to  Warrenton,  Miss.,  a  dis- 
tance of  220  miles.  In  its  improvement  work  has  been  undertaken  at  Lake  Bolivar 
front,  Ashbrook  Neck,  Greenville,  Lake  Providence  Reach,  Delta  Point,  and  Vicks- 
burg,  and  levees  have  been  constructed  and  enlarged  in  the  Lower  Yazoo,  Upper 
Tensas,  and  Middle  Tensas  levee  districts. 

The  operations  of  the  last  season  have  consisted  in  the  maintenance  and  repair  of 
existing  bank  revetment  and  the  construction  and  enlargement  of  levees. 

Jjake  I iolivar  front  {417  miles  below  Cairo). — Theobjeot  of  this  improvement  has  been 
to  stop  a  caving  of  the  bank  which  was  threatening  the  destruction  of  a  large  levee 
across  the  end  of  Lake  Bolivar. 

In  1888-*89,  4,250  feet  of  bank  were  protected  by  a  revetment  of  brush  and  stone, 
as  described  in  the  Keport  of  the  Chief  of  Engineers  for  1889,  p.  2704.  The  width  of 
sul>aqu<'ona  mat  for  the  upper  portion  of  the  work  Avas  250  feet;  the  lower  1,100  feet 
were  covered  by  a  mat  with  a  width  of  but  180  feet.  The  bank  above  low  water 
was  graded  to  a  slope  of  1  on  3  and  covered  with  a  brush  revetment  loaded  with 
2. 39  cubic  yards  of  stone  per  running  foot. 

The  brush  in  the  upper  bank  revetment  endurotl  for  about  three  years,  but  it  has 
recently  been  rapidly  decaying  and  has  been  replaced  by  a  layer  of  10  inches  of  stone 
wherever  there  is  a  tendency  for  the  river  to  destroy  it.  Two  hundred  and  thirty 
cubic  yards  of  stone  were  expended  for  this  purpose  during  the  last  fiscal  year. 

The  revetment  has  accomj)lished  the  purpose  for  which  it  has  been  constructed. 
The  caving  has  ceased  at  the  end  of  the  lake,  though  still  active  just  below  the 
work. 
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Soundings  taken  at  this  locality  in  Decoinbtir,  1892,  showed  that  there  had  been  a 
deposit  iVoiii  the  river  over  the  mats  250  feet  wide,  but  a  scour  along  the  180>foot 
mat,  which  had  caii.sed  it  to  settle  from  5  to  15  feet  at  its  outer  edge.  To  prevent 
this  tendency  to  undermine,  (>85  linear  feet  of  suhaciueous  mat  were  cons trncted  dar- 
iu*;;  tlie  last  iiscal  year  and  sunk  at  the  lower  end  of  the  work.  The  width  given  to 
the  mats  waslU)!)  j'cet.  The  form  of  mat  construction  heretofore  used  woh  modified 
hy  rcenforcin^  the  100  feet  next  the  bank  with  nu  additi(mal  layer  of  brush,  luaklng 
the  mat  nearly  2  feet  in  thickness  at  its  inner  edjj:*?  and  1  foot  at  its  outer. 

The  quantity  of  material  per  square  of  100  feet  was: 

Inrush coi'da. .     .  96 

Poles do •    .15 

Stone cnbie  yartls..     .58 

Wire pounds..  5.50 

Calde do....  4.29 

The  cost  of  re])airs  was  .f'.7,5(r).(i(».  A  <letaib*d  description  of  the  work  will  be 
found  in  the  appended  nqxirt  of  Assistant  Kn;i;ineer  Arthur  ILider  upon  repairs  to 
revetment. 

A  survey  of  .July,  l.sfllJ,  showed  that  during  the  prece<lin^  hif^h  water  there  wuaa 
deposit  al on «jj  this  eniire  front,  but  durinjj  low  water  the  current  was  observed  to 
a;^ain  iinpinj^e  upon  tlio  lower  end  of  the  revetment. 

JshhnmJ:  ycvk  {4i(J  milcH  hdoir  Cairo). — Ashbrook  ^eck  is  the  ui>}»er  of  four  "necks" 
or  **])oints'"  of  lan<l  inclosed  in  tlie  tortuous  course;  of  the  Mississippi  Kiver  in  ths 
vicinity  of  (Jreenville.  The  object  of  the  ini])rovement  at  this  locality  is  to  pre- 
vent the  river  from  cutting  throuj^h  tliis  neck  and  lcavin«>:  its  present  chanuel,  with 
a  disturbance  of  the  rejjfimen  of  the  river  both  a])Ove  and  below  it. 

The  work  of  revet  tin«;  this  netrk  was  bej^un  duriuf^  the  season  1890-*91  and  com- 
])leted  in  1892-'y!J;  S,Ot)0  feet  of  bank  were  covered  with  a  revetment  consisting  of  ft 
Kuba(iueous  mat  of  a  width  varyin.LC  from  250  to  300  Uh^\.  The  ux>per  bank  wii 
/graded  to  slopes  from  1  on  li  to  1  on  5  and  covered  with  10  inches  of  stone  to  a  two- 
tiiirds  sta«;e.  During;  tlu'.  last  season  the  re])air  work  has  consiste«l  in  placing973 
cubic  yanls  of  st(un*  on  the  ui)per  bank  revetment,  at  Station  105,  where  a  sloughing  i 
was  observe.«l,  due  to  :in  underlyin)i^  laj'er  of  quicksand,  and  from  Stations  90  to  11^ 
when',  insuilicient  ston*'  had  beiMi  ]>laced  u])on  the  revetment  during  its  coiistrnctira.  I 
The  cost  of  rej)airs  has  been  *2,1JI2.9(>.  ; 

SouniUnj^s  taken  in  .Inly,  18JKi,  show  an  avera^^e  scour  of  0  feet  at  the  outer  edgs     i 
of  tlu»  mats.     Tln^  mats  a]i]>ear  to  have  adjusted  th«'mselv<.'S  to  their  new  bed  wiu-     i 
out  injury,     (-avinix  has  continued  above  and   below  the  work,  <ind,  although  the 
daina^re  to  tlie  revetment  has   been  slight  this  last  season,  it  will  be  necessary  to 
extend  the  work  about  2,000  feet  farther  up  the  river  at  an  early  date  to  prevent  iti     ] 
gradual  destruction  by  beinj^  Hanked  by  the  caving  above. 

drirnviUf  Harbor  {i7S  mUcn  below  Cairo). — The  object  of  the  improvement  at  Green- 
ville has  been  to  i)nnent  the  caving  of  the  bank  at  this  locality,  which  was  rapidly 
destroying  the  ciiy.     In  18S7,  18SM,  and  1880  the  front  of  the  town  was  protected  by     i 
a  system  of  spur  dikes,  whii'h  are  fully  described  in  the  rei)ort8  of  the  Chief  of     j 
Engineers  for  those  years.     The  caving  has  ceased  in  front  of  the  town^  but  hlft 
continut'd  in  the  bend  above  it.  , 

During  tin)  Hood  of  1890  this  caving  Hanked  the  U))])er  dikes  and  threatened  tin 
destruction  of  tlie  remainder.  In  1801  the  work  of  revetting  the  bend  above  the  town 
was  comuience<l  and  continued  during  the  season  of  18y2-'98,  1 1,050  feet  of  revetment 
being  <-onstru(rted  during  the  two  years,  similar  to  that  at  Ashbrook  Neck,  except 
that  the  suba<iueous  mat  liad  a.uniform  width  of  300  feet. 

During  the  last  season  minor  repairs  have  been  made  to  the  revetment  and  bank 
above  tin*  two-thinb*  stage;  1,520  cubic  yards  of  st«mo  were  exx>ended  for  this  par- 
])ose,  at  a  cost  of  $2,510.  The  river  has  continued  the  scouring  action  not-ed  iu  my 
last  annual  rejjort,  causing  settlement  of  the  revetment,  ]>articularly  at  the  outer 
edge  of  the  mats.  The  rt'vetment  apj>ears  to  have  adjusted  itself  to  the  chan^^ 
sloj>e  without  injury,  r'xcept  in  the  vicunity  of  the  upper  of  the  city  dikes.  During 
the  high  water  of  ISOl  this  dike  was  undermine<l  and  carried  away.  This  left  the 
lower  (jnd  of  the  revetment  <*xposed  to  attack. 

An  examination  of  the  revetment  at  the  close  of  February,  1S94,  showed  a  damage 
to  the  up])er  bank  revetment  at  the  dike  and  in  the  ])ocket  between  it  and  the  dlko 
below. 

Soundings  indicated  a  settlement  of  the  subaqueous  mat  for  a  distance  of  400 
feet  above  the  dike.  >Soundings  in  May,  1891.  indicated  tiiat  this  settlement  had 
extended  toStalion  57.  900  feet  ;ibt)ve  the  dike,  and  a  break  in  tlie  upper  bank  revet- 
ment :it  Station  (>l  was  also  observed.  Caving  has  also  been  active  in  the  un  re  vetted 
portion  of  the  reach  above  the  town.  The  rijvetment  should  be  extended  to  a 
point  of  no  caving  at  both  tlie  upper  and  lower  ends  of  tlie  reach.     The  dikes  an 
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too  rigid  to  adjust  themselves  to  the  deepeniug  of  the  river  channel,  which   has 
accompainied  the  revetineut  of  this  bend. 

Lake  Vrovidence  Jicacli. — This  reach  extends  from  Carolina  Landing,  517  miles  below 
Cairo,  to  Islaml  95,  a  distance  of  35  miles.  A  description  of  the  earlier  operations 
in  this  reach  will  be  found  in  my  annual  report  for  1892. 

In  1889  work  was  be«::un  under  the  existing  project,  which  consists  in  revetting 
Louisiana  Bend  (520  uuh»8  below  Cairo)  to  check  the  extensive  caving  which  has 
been  taking  phue  at  this  locality,  and  to  give  greater  permanency  in  direction  to 
the  river  currents  tliroughout  the  reach.  Work  was  continued  during  the  seasons 
1891-*92  and  1892-'93,  the  total  length  of  bank  protected  to  date  being  16,859  feet. 

The  revetment  is  of  similar  construction  to  that  at  Greenville,  with  the  exception 
of  across  the  mouth  of  Old  liiver  where,  the  material  in  the  bank  being  a  soft  mud, 
the  u]>per  revetment  of  stone  was  phiced  on  mats  of  brush  to  distribute  the  weight. 

After  the  Hood  of  1893  an  examination  of  the  work  showed  considerable  scour 
behind  the  revetment  across  the  moutii  of  Old  River.  Along  the  lower  4,600  feet  a 
similar  settlement  of  the  outer  edge  of  the  mat  was  observed  as  at  Greenville  and 
Ashbrook  Neck, 

Between  stations  128  and  136  th(5  riprap  on  the  upper  bank  had  settled  in  places 
and  bul<;ed  up  at  others,  due  to  a  lackof  stability  in  the  material  on  which  the  stone 
was  placed. 

An  allotment  of  $10,000  having  been  made  for  the  repairs  of  this  work,  five  dikes 
of  brush  and  stone  were  constructed  behind  the  revetment  at  the  mouth  of  Old  River, 
and  the  two  built  last  season  extended  for  the  purpose  of  preventing  the  scour  which 
was  undermining  the  revetment.  At  the  localities  where  the  riprap  had  settled,  the 
stone  was  strii)i)ed  from  the  surface,  and  the  slope  re^Lijraded  and  repaved.  A  ditch 
was  dug  to  drain  a  pond  which  was  considered  a  possible  cause  of  the  sloughing 
observed,  and  stone  was  added  to  the  slope  above  the  last  mat  constructed  last 
season,  which  had  not  been  properly  riprapped,  due  to  the  high  stage  of  water  at 
which  the  work  was  done.  The  cost  of  the  repairs  was  $7,578.31.  A  detailed  descrip- 
tion of  the  work  is  given  in  the  appended  report  of  Assistant  Engineer  Arthur  llider. 

To  complete  the  protection  of  this  bend  it  will  be  necessary  to  continue  the  revet- 
ment down  the  river  about  5,000  feet.  The  lower  end  of  the  work  is  being  destroyed 
by  the  caving  below.  During  the  past  season  about  50  feet  of  the  upper  bank  revet- 
ment has  been  damaged  from  this  cause. 

FickMbnrg  Harbor  and  Delta  Point  {oOD  miles  below  Cairo). — The  holding  of  Delta 
Point  has  been  an  essential  feature  of  all  projects  for  the  improvement  of  Vicksburg 
Harbor.  1  rom  1878  to  1884, 10,700  feet  of  revetment  was  constructed  at  this  locality, 
which  has  required  very  little  repairs  until  this  season.  The  holding  of  the  bank 
has  been  accompanied  by  the  same  increase  in  channel  depths  noted  at  Ashbrook 
Neck,  Greenville,  and  Louisiana  Bend,  at  the  upper  end  of  the  work  the  outer  edge 
of  the  mat  having  settled  50  feet  and  assumed  a  slope  below  water  of  nearly  1  on  1. 

To  prevent  the  continuance  of  this  undermining  action,  1,000  feet  of  subaqueous 
revetment  was  constructed.  The  width  of  mats  was  300  feet.  They  were  of  similar 
construction  to  those  used  at  Lake  Bolivar  front,  except  that,  due  to  the  strength  of 
the  current  at  this  locality,  an  extra  number  of  cables  was  used. 

The  upper  bank  revetment,  which  consisted  of  a  revetment  of  brush  weighted 
down  with  stone,  was  rej>laced  by  a  revetment  of  stone  10  inches  thick  wherever  it 
"was  exposed  to  scour  from  the  river,  the  grading  of  the  bank  being  done  by  hand, 
the  old  slopes  of  1  on  2A  being  retained.  The  cost  of  this  work  was  $26.32  per  linear 
foot  of  com])leted  work. 

The  amount  of  material  expendetl  was  as  follows : 


Per  square 
'•  of  100  feet. 

Per  run- 
ning loot. 

Brush 

cords . . ' 

.913 

.17 
-.74  t 
t2.8     S 
9.42 
7.56 

3.03 

I>olf8 

<lo 

.56 

f^toiic .            

cubic  vanls..'  < 

4.07 

Wire 

1         * 
i)ounu.s . .  1 

30.41 

Cal»l«* 

do.. ..I 

23.86 

1 

*Mat. 

t  l'|>i»€r  bank. 

A  detailed  account  of  the  work  w^ill  be  found  in  the  appended  report  of  Assistant 
En«xinecr  Arthur  Hider. 

The  project  lor  the  imj>rovement  of  Vicksburg  Harbor,  reeommended  by  the  Mis- 
sissippi lii\er  ( Onimission  and  ap])roved  by  the  Secretary  of  War  in  1887,  consisted 
in  dredixini^  a  l»asin  in  front  of  the  city,  to  be  connected  with  the  river  at«ICleinstono 
by  a  canal.     This  basin  and  canal  was  to  be  inclosed  on  its  north  and  west  sides  by 


2922       REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  B.  ARMY. 

an  ciirtlu'ii  <laiii,  to  be  constructed  froui  tlio  material  dredged,  bo  as  to  limit  tho  flow 
o(  watiT  ill  tlioiu  duriii<x  lloods  and  thus  reduce  the  amount  of  deposit. 

Work  on  this  project  h.-is  been  continued  from  year  to  year  as  funds  ii'cro  anil- 
able.     The  amounts  of  material  dredged  are  as  follows,  measured  in  scows: 

Cubic  yirdiL 

;88S S34.9U 

ISUO 4©,57J 

181)1 331,301 

1S1)2 2W,4fl 

1893 313,89 

Total 1,^J9,9M 

The  river  and  harbor  act  aj^proved  .July  13,  181)2,  contained  tho  following  prorito: 
'*  Improvin*^  month  of  Vazoo  liivcr  (Mississippi)  in  accordance  with  the  plan  of  dpi 
J.  H.  Willard,  C'ori>s  of  En;j:inccrs,  IJ.  S.  Army,  dated  Febniarj'  4,  1892,  contained 
in  House  Ex.  Doc.  No.  lL*r>,  Fifty-second  Congress,  first  session,  »  »  •  ^ffoJQOd' 
This  ]dan  ccmlemidatcs  closing  tho  existing  mouth  of  the  Yazoo  £ivor  and  divcnrtinj 
tho  river  through  Centennial  Lake  by  the  city,  uud  is  incompatiblo  vith  the  plain 
of  the  Mississippi  Kivcr  Commission  for  im]>roving  the  harbor  of  Vicksbuig,  nec«- 
sitating  the  removal  of  the  dam  at  the  head  of  the  bnsiu. 

As  it  was  evident  from  former  experience  that  a  largo  auiinal  deposit  was  tote 
cx])ected  from  the  Mississippi  liiver  unless  some  means  were  taken  to  check  iU 
inllow,  I  recommended  in  my  last  annual  report  that  dredging  at  this  localitr  bt 
deferred  until  the  c(»m]>letion  of  the  project  for  the  diversion  of  the  Yaaoo  RiTcr. 
X.r]>on  tho  eomi)lotion  of  the  coutra(rt  then  existing,  on  July  3,  1^3,  the  woric  df 
dredging  was  sus]>euded,  and  the  repairs  to  Delta  Point  were  made  firom  the  balaaee 
of  the  available  allotment.  There  is  ap2)ended  a  report  by  Assistant  Engineer  H. 
St.  L.  Coi)pee  upon  the  iill  by  deposit  in  tho  canal  and  basin  since  August,  18B8. 

Lvrvcn,  Lower  Ya:oo  (Unirivt. — 'jiiis  district  is  situated  on  tho  cast  hank  of  thezini 
and  extends  from  the  Holivar-C'>ahoma  county  line  (Mississippi),  2^  xnllea  bdov 
Cairo,  to  the  month  of  the  Yazoo  Kiver.  Levees  have  been  constructed  from  tfal 
u])por  end  of  the  district  to  Eagle  Lake,  a  distance  by  river  of  215  miles.  Xh 
length  of  the  levee  line  is  about  190  miles,  and  is  under  the  local  charge  oftte 
T.ower  Mississijtjd  levee  board.  The  portion  of  the  Yazoo  Basin  below  Eagle  I^ 
has  recently  been  organized  into  the  Vicksburg  leveo  district  by  the  latrs  of  tte 
State  of  Mississi])pi,  but  its  board  has  erected  no  levees,  uor  docs  it  poaac—  thi 
power  to  levy  tax«'s  for  tln'ir  construction. 

The  standard  section  for  levees  adopted  by  the  Lower  Mississippi  levee  boiri 
has  a  width  of  crown  of  8  fe(>t,  slopes  of  at  least  1  tm  3,  a  height  4^  feet  above  thi 
Hood  of  1891,  and  backed  l)y  a  banquette  8  feet  below  the  crown,  of  a  width  of 
from  1*0  to  40  fc'ct,  with  a  slope  of  1  on  5.  The  levels  constructed  by  the  \ivi%A 
States  hav(^  a  similar  cross  section,  but  are  1)uilt  to  a  height  3  feet  above  the  Ughtfl 
known  Hood  at  the  locality.  Above  (freenvillo  the  standard  height  adopted  by  tbe 
(General  (iov(>rnmeut  is  higher  than  that  of  the  local  authorities;  below  GreeBvilb 
it  is  lower. 

At  the  close?  of  the  last  fiscal  year  tln^  levee  line  contained  17,371,291  cubic  yaidl 
of  earth,  of  which  3,380,131)  cubic  yards  had  l)een  put  in  place  by  the  General  Gar- 
ernment. 

The  allotment  of  ^l.'>0,0()()  for  the  fiscal  year  ending  June  30,1894  (less  10  per  taX 
resi'ived  for  the  high-water  protection  of  levees),  has  been  oxpoudod  in  enlanil|| 
existing  levees  Irom  the  llolivar-Coahoma  county  line  (L  3(>5)  to  Australia, iTsA 
(stations  0  to  L>1)0) ;  at  Dennis  Landing.  L  373  (stations  406  to  580);  ftom  Coneoriii 
Landing,  L  37S,  to  Kiverton,  L  39!)  (stations  808  to  1 1!>2  and  stations  1473  to  1313); 
and  at  Leota,  L  511  (stations  17St  to  2011).  The  length  of  leveo  lino  enlarged ii 
27.1  miles,  th(»  enlargement  containing  78<>,t)12  cubic,  yards.  A  tabulate<l  statenwBt 
of  the  various  contracts  is  appended. 

A  small  force  was  aNo  employed  in  repairing  levees  enlarg«^d  by  the  General  Got* 
eminent  tho  jneceding  year  which  had  been  damaged  by  wave  wash  before  tbflf 
had  b<»come  ]>roperly  sodded.     Tlie  cost  of  repairs  was  $4,810.(50. 

From  January  1,  1S1)3,  to  January  1.  IS!) I.  tho  local  authorities  erected  877,128 enl^e 
yards  of  earth,  at  a  cost  of  $lxs, 220.23.  (enlarging  levees  from  stations  4737  to  4TW 
above  (ireenviile  (L17(i);  below  (ireenville  from  stations  3(H)  to  (i98  (L484to49S); 
stations  12(H)  to  13(K)  (L  ■ll»7);  stations  2r>87  to  2731  (L  530);  stations  2979  to  3115 
(L  535),  and  stations  41(W  to  42()1  (  L  5.5()),  a  length  of  levee  of  17.2  miles.  Ke* 
levees  have  also  been  constructed  near  (ireenville  ( L  177),  at  Shipland  (L  &l5),i^ 
Hayes  (  L  .553),  and  at  J'.runswijk  (L  572).  where  caving  banks  threaten  the  dcBt^ll^ 
tion  of  the  existing  line.  The  length  of  abandont-d  levees  is  18,250  feet, containil( 
i:{f),2!7  cubic  vanls.  Tlu^  vardage  of  levees  in  this  district  January  l,1894,vtl 
18.8i'5,si4. 
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From  the  allotmeut  of  $150,0(X)  for  tho  fisical  year  ending  Juno  30,  1895,  contracts 
have  been  awarded  for  the  construction  of  new  levees  and  enlargement  work,  as  fol- 
lows : 


Lcvetv 


Dia- 
tanco 

from 
Cairo. 


AiiKtrnlin :  |  Miles. 

UpiKT  FOi'tion L  HTl 

L  361 
L417 
L  433 
L477 


Lower  Kcction 

Bnckri(lj;e 

Kiitaw  to  MoiiikIh  Landing 

BameH  Landing 

Warfield  Point L  484 

Hayes  Lundint: : 

I'ppcr  section L  553 

Lo  w<T  section L  553 

Chot:ird  to  Brunswick : 

Upp<T  section L  572 

Lower  section L  572 


JiHtimated 
yardage. 


150,000 
150.  000 
150.  000 
1 C2.  000 
38.  000 
12,000 

125,  000 
125,000 

175,  COO 
175,0;.0 


Price 

per 

cubic 

yard. 


Cents. 
9.75 
9.50 
10.24 
14.20 
11.98 
10.24 

9 
0.25 

11.74 
138 


Total 


$14. 625 
14,250 
15,360 
23,004 
45.  524 
12.2C8 

11,250 
11.562 

20.  545 
23.  406 


Contractor. 


Timothy  SiilHvau. 

Do. 
W.L.  Wlth-rs  Jt  Co. 
Starling  Ac  Smith  Co. 
Hugh  McCarteu, 

Do. 

Ben  Talley. 
Do. 

Lco:M»ld  Ascbaf.e:'.burg. 
J.H.Cary. 


Tho  work  from  Eutaw  to  Mounds  Landing  is  tho  enlargement  of  the  cxistiu;;Jine. 
The  remaining  contracts  are  for  new  levees  to  replace  portions  of  tho  l:no  threat- 
ened with  destruction  from  caving  banks.  The  loop  at  Warfield  has  been  comj)h'te(l, 
and  contractors  have  hegun  operations  below  Australia,  at  Hajes  and  Chotard  to 
Brunswick. 

With  tho  completion  of  tho  levees  under  contract  the  levee  lines  can  bo  expected 
to  resist  floods  which  do  not  attain  a  height  greater  than  that  of  1893,  the  highest 
on  record  in  this  district;  l)ut  with  tho  rapid  construction  of  levees  on  tho  oi)posito 
bank  of  tho  river  increased  flood  heights  can  bo  antici])ated. 

By  direction  of  tho  Commission  a  survey  has  been  made  of  a  levee  line  along  the 
portion  of  the  A'icksbnrg  leveo  district  in  the  Yazoo  Basin.  Tho  extension  of  the 
levee  system  to  tho  mouth  of  tho  Yazoo  River  would  contain  about  600,000  cubic 
yards.  A  leveo  of  standard  section  from  the  south  side  of  the  Yazoo  River  to  the 
West  Pass  of  Centennial  Lake  would  contain  400,000  cubic  yards.  Until  the  Yazoo 
River  is  diverted  into  Centennial  Lake  the  construction  of  the  levee  south  of  tho 
Yazoo  River  will  bo  of  no  advantago  to  anyone,  being  flanl^ed  by  tho  inflow  through 
the  mouth  of  the  river.  Tho  extension  of  tho  leveo  to  the  mouth  of  the  Yazoo  would 
lower  the  back  water  at  tho  present  end  of  tho  line  3  feet  if  there  is  no  increase  in 
flood  heights. 

The  leveo  lino  should  be  extended  to  tho  Yazoo  River  as  soon  as  the  existing 
levees  have  been  made  sufficiently  strong  to  resist  any  flood  to  which  they  may  be 
subjected,  but  tho  diversion  of  any  of  tho  allotments  made  for  tho  Lower  Yazoo 
leveo  district  to  that  purj)oso  is  not  recommended.  While  the  Yazoo  Basin  has  been 
preserved  from  oveiilow  since  1891,  it  has  been  due  to  the  weakness  of  the  Arkansas 
levees,  which  have  broken,  lowering  flood  heights  before  those  in  Mississippi  h«ive  been 
severely  8traine<l.  During  ilio  floods  of  1892  and  1893  between  25  and  30  per  cent  of 
the  maximum  flood  discharge  of  tho  Mississippi  River  flowed  across  tho  Tensas  Dasiu. 
By  189(5  these  conditions  will  be  reversed ;  tho  strongest  levees  will  bo  oa  the  oppo- 
site bank  of  tho  river.  Tho  levees  in  tho  Upper  Tensas  district  will  bj  brought  to 
standard  section,  and  those  of  tho  Middle  Tensas  district,  which  are  opposite  those 
in  the  Lower  Yazoo  district.  With  an  increased  flood  discharge  to  bo  anticipated, 
equal  to  the  combined  high- water  flow  of  tho  White  and  Arkansas  rivers,  the  lower 
Yazoo  district  is  insecure. 

While  tho  increa.sed  flood  heights  of  recent  years  have  ruined  the  people  at  the 
lower  end  of  tho  Yazoo  Basin,  a  crevasse  in  the  up])er  portion  of  the  district,  by 
raising  the  Yazoo  River,  would  be  a.s  disastrous  as  tho  direct  flow  from  the  main  river. 

The  principal  beneficiaries  from  lovees  in  tho  ])ortion  of  tho  Vicksburg  leveo  dis- 
trict contained  in  tho  Third  district  wouhl  be  the  inhabitants  of  Issaquena  County, 
in  tho  Lower  Mississippi  district,  who  would  bo  protected  from  backwater  which 
now  ])asses  around  tho  end  of  tho  leveo  system,  as  shown  in  the  accompanying  map 
of  the  country  overflowed  in  1^^93. 

The  extension  of  tho  lovees  in  the  Yazoo  Basin  will  also  cause  increased  flood 
heights  at  the  lower  end  of  the  Middle  Tensas  district,  the  portion  of  its  levee  line 
which  is  least  secure. 

Existing  levees  have  never  been  able  to  control  a  great  flood.  The  extension  of  the 
Icvco  system  should  be  deferred  until  the  ett'ect  of  tho  levees  already  constructe*!  has 
been  more  definitely  determine<l. 

Tho  work  in  this  district  above  Greenville  has  been  under  the  local  charge  of 
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1 
AHsiHtaut  Engineer  J.  D.  Van  Meter ;  that  below  Greenville,  of  Aasistant  Engineers. 
C.  Tollin^er,  both  of  whom  have  rendered  eflicient  service. 

A  proiilc  Hhowinjj:  the  height  of  levecH  conMtructed  nud  under  contract  in  this  dii- 
tric't  accoini)ani('S  this  report,  and  the  following  is  a  report  by  Mr.  William  Starling, 
chief  engineer  of  the  Lower  Mississippi  levee  district,  of  the  yardage  neeeesaryto 
briiig  its  levees  to  standard  section. 

Kstimaie  of  work  to  he  done  in  the  MieHissipjn  levee  dhtrict.  May  11,  1894. 


StntioiiH. 


CIhbb  of  work. 


Abov<*  (iroMivillr: 

30  to  \wa 

1C03 to  1815  

1815  to  21 18 

2i4Kto:wo() ' do 

IWou  to  ysjy Uanquette  .  .^ , 

3K»4  to  :«»70 Knlurju'emen t  , 

31>70  to  4U7() k\o , 


lianqnotto . . . 
Eiilnnc^nicnt 


4270  to  ^'mO 

4(577  to  4JM() 

Groi'U villi?  front 


Total  abovf  (irt't'ii villi* 


do 

itaiiqiiette ... 
Eulurgeuient 


Bolow  (InMMJvillo: 

0  to2«K)0 Ranqnotto... 

20Ur>  to  21!t5 Eiilarfscinent 

22tM)  t o  21>0 ) ]iniiqiu'ttt> . . . 

200O  to  2!)78 Enlargement 

2978  to  3200 '  ]innquett«  . . . 

3700  to  3«(  8 Knliirceniont 

31»8no4H2 do 

4178  ti>4:{70 do 

437U  to  47H) do 

Hninswick  Irvee Banqui-ttu  . . . 


T«>tal  lu'low  Grronvillp 

New  !••  VIM'S: 

Waxliaw 

iJurk  Kidf^f 

(irri'iivilli- 

Warli.lds 

Shiphuid 

All)«>niarl«'-('hotard 


Yardage. 


452,380 

11«.IM 

219,  SM 

filT.SIO 

125.  MO 

68, 901 

207.  IIM 

201,000 

27.000 

43.200 


2,198.630 


312.890 
40.  UM 
•1.420 
29.4110 
55,000 
2I.61IO 
flS.510 
9«,470 
78.010 
51.  ( 


Total  nrw  work 


848,000 


127,500 
804.  MO 


61.730 
124,000 
523.  SOO 


1.4g8.8N 


KKCAriTVLATlON. 

Yardaga 

KnlarjxiMiu-ni  aliovo  rirwnvillo 2, 188.6N 

Knlar^jrnii'nt  bolow  (in'onviUo 840.000 

New  work 1, 408. 


(Irand  t^.tal 4,453,550 

LereeSj  Upper  Tensas  dintrlct. — This  district  is  situated  on  the  west  bank  of  the  river 
and  extends  from  the  Arkans  is  Kiver  to  tlio  Louisiana-Arkansas  State  line.  It  io 
divid«'d  into  thrre  local  leveo  districts,  \iz:  The  Red  Fork  levee  distriotiy  which 
cxtiMids  from  the  Desha-Lincoln  county  line  (Arkansas)  to  the  mouth  of  Cypre» 
Creek  ;  the  Desha  levee  district,  Avhich  extends  from  tlio  nuuith  of  Cypress  Creek  to 
the  Desha-CMiicot  county  line;  and  tiii^  Cliicot  levee  district,  \vhich  contains  Chicot 
County.  Above  the  lied  Fork  levee  district  aloiiij  the  Arkansas  Kiver  is  the  Lincoln 
County  Icvce  district,  \vhi<'h  extends  to  the  vicinity  of  Pine  Hluff,  Ark. 

Tlie  »State  authorittcs,  prior  to  tlio  war  of  the  rebellion,  had  constructed  a  fine  line 
of  levees  from  Pine  IMull'to  the  mouth  of  the  Arkansas  iJiver.  Since  the  war  theie 
levees  have  been  nej^lccted  and  damageil,  not  only  by  the  elements,  but  by  being 
uh(m1  as  a  lii.i;liway  Ity  people  of  the  surrounding  country  until,  in  some  cases,  tbej 
havci  been  cut  down  to  the.  level  of  tlio  f^round. 

Klforts  have  been  made  by  local  authorities  to  repair  them  from  time  to  time,  but 
tlw  floods  ot'lSlK),  ISOJ,  and  l>^i»3  caused  numerous  crevasses,  and  not  only  overflowed 
the  country  alonjx  the  Arkansas  IJiver,  but,  ilaukinj;  the  levees  on  the  Mississippi 
River,  added  to  tlie  disasters  of  th(j  entire  Tensas  iUsin. 

DuriiijL]:  the  past  se.ason  the  local  br)ard3,  assisted  by  tho  leve<5  districts  of  Desiha, 
Chicot;  and  Tensas  in  Louisiana  and  by  the  Irou  Mountain  liailroad,  have  closed  aU 
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breaks  in  their  line  above  Red  Fork,  and  topped  all  levees  which  were  below  the  flood 
liuo  of  1892.  The  Hood  ot*  the  Arkansas  River  of  1894,  which  attained  a  height  of  24.8 
feet  at  Little  Rock,  has  been  snccessfully  controlled.  Some  water  escaped  through 
the  crevasses  l)elow  Red  Fork  into  Cypress  Creek,  but  it  was  not  sufficient  to  cause 
an  overllow  into  the  Tensas  Jiasin  below, 

Tlic  levees  for  protection  a<i;ain8t  the  Mississippi  River  begin  at  Amos  Bayou,  about 
17  miles  north  of  Arkansas  Citj- ;  extend  along  Cypress  Creek  to  its  mouth  at  Lucca 
I.aiKling;  thence  along  the  Mississippi  to  the  Louisiana  State  line.  Their  length  is 
84.8  miles. 

The  levees  which  have  formerly  been  built  by  the  local  authorities  have  been  of 
weak  section,  in  many  cases  with  a  width  of  down  of  but  4  feet,  slopes  of  but  1  on  2, 
and  of  insutlicient  height.  Tiny  are  of  defective  construction,  containing  stumps, 
logs,  and  growing  trees.  The  material  for  the  levees  has  been  taken  Irom  barrow  pits 
too  elose  to  their  l)ase,  which  have  become  breeding  i)laces  for  crawtish  and  other 
burrowing  nnimals  whc^se  holes  have  weakened  an  already  weak  base. 

The  levet  s  built  by  the  IJuited  States  have  been  given  a  section  similar  to  that 
ado])ted  in  the  Lower  Yazoo  district,  with  the  excej»tion  that  banquettes  have  not 
been  fco  exttnsivcly  introduced,  nud  when  const  rncttKl  have  been  given  such  dimen- 
Fions  iis  would  contain  tlie  material  in  the  base  of  the  levee  and  in  l)arrow  pits 
whieh  was  not  considered  suitable  for  levee  constrnetion.  The  old  State  levees  have 
been  abandoned  wherever  j)racticj»l»le  not  only  on  account  of  their  defects,  but 
because  the  new  levee  was  more  economical,  the  reduction  in  the  price  per  cubic 
yard  mort;  than  compensating  for  tin?  increased  yardage  required. 

At  llie  close  of  the  l;.st  tiseal  year  there  was  in  the  levee  line  of  this  district  about 
5,643,000  cubic  yards  of  material,  'i'he  amount  erected  by  the  United  States  from 
1^!^2  to  June  30,'l8ii3.  is  1,o01,4i)0  cubic  yards.  The  levee  line  also  contained  423,555 
cubic  yards  erected  1  3-  the  Tensas  levee  district  of  Louisiana  to  standard  section. 

From  the  allotment  of  $300, 0(  0  for  this  distrii  t  fc;r  the  iiscal  year  ending  June  30, 
IMM.  Jfr)0, ()(;()  was  reserved  for  the  rej)air  of  old  levees  and  their  protection  during 
the  antieipatid  tlood  of  1894.  The  remainder  of  the  allotment  was  expended  in  clos- 
ing the  crevasses  that  occurred  during  the  tlood  of  1893,  and  replacing  the  weakest 
of  the  old  levees  by  a  line  of  standard  section.  The  locations  of  the  various  works 
are  as  follows: 


Name  of  lovt-e. 


Sains 

()]ioM8iiiii  Fork 

B«ll\  i«-w 

Pa.Hloria 

Duluiu'V 

Lehiiid 

Vaiuluso 

Lakcp«»rt 

Adams 

Kij;er8 

Mai  lie  WH  Bend 


Distance 

from 

Cairo. 


Miles. 
423 
4'J7 
4G5 
4(36 
485 
480 
487 
493 
498 
505 
509 


Total 


SUitiouH. 


*  223 

*  317-335 

05-127 

127-164 

624-690 

690-790 

833-863 

1216-1369 

50-306 

0-119 

0-37 


Cubic 
varda. 


139,  674 

109.  380 

24,  745 

75.  974 

60,223 

114.316 

56.  155 

99.738 

429,  008 

222,  889 

100,916 


1,  433,  218 


Keinarks. 


Closing  crevasse 
New  levee. 
Eidargetuent. 

Do. 

Do. 

Do. 

Do. 

Do. 
New  loop-closiiig  crevasfle. 
CloHini;  crevasse. 

Do. 


*  Cyprus  Creek  line. 


A  tabulated  statement  of  the  various  contracts  is  appended. 

I'b*^  total  length  of  n(5W  levees  constructed  and  enlarged  is  17.4  miles. 

The  length  ot  levee  line  abandoned  is  8.4  miles,  containing  409,875  cubic  yards. 

During  the  tiseal  year  ending  June  30,  1894,  the  Tensas  levee  district  of  Louisiana 
has  constructed  the  new  Eunice  levee  (R  448),  containing  108,208  cubic  yards,  and 
enlarged  the  Fulton  Lake  h*vee  (K  440),  containing 217,1:93  cubic  yards.  The  length 
ot  line  constructed  and  enlarged  is  5.3  miles.  The  levees  abandoned  have  a  length 
of  1.0  miles  and  contain  about  ()6,000  cubic  yards. 

'1  be  Desha  hvee  district  has  erected  about  4.000  cubic  yards  of  earth,  enlarging 
about  1,000  feet  in  front  of  Arkansas  City  (K  438),  but  not  to  standard  section.  The 
Chic<;t  levee  board  has  expended  $4,473.26,  topping  a  levee  below  Sunny8ide(R491), 
and  tr<un  Grand  Lake  to  ^Sterling  (K  510  to  515).  The  yardage  continued  in  their 
work  is  unknown  and  immaterial,  as  it  is  expected  that  new  looym  will  be  con- 
structed at  both  localities  by  the  (ieueral  (Jovernment  before  another  flood. 

Of  the  amount  reserved  for  the  n-pair  and  high- water  protection  of  existing 
levees  $26,457.92  was  expended  in  topping  levees,  cutting  out  crawfish  holes,  catting 
weeds,  and  repairing  wave  wash  at  localities  given  in  a  table  appended. 
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By  tbo  iinite<l  cHbrts  of  the  local  Icvce  boards  and  tbo  General  GoTemmeDt  the 
entire  levee  line  >vus  brongbt  to  a  beight  of  ut  least  1  footaboYO  the  flood  line  of 
1893,  but  about  20  niiles  of  levees  would  have  been  in  a  precarious  condition  if  they 
had  iK'en  exposed  to  a  Hood  of  the  height  and  duration  of  cither  that  of  1802  or 
1893. 

From  thr  allotment  of  $300,000  for  the  liscal  year  ending  Juno  30,  1886,  for  this 
district,  contracts  have  been  awarded  for  the  construction  of  levees  as  follows,  vii: 


Dint  an  re 

Stal 

tion. 

Prico 

Nuiiio  of  levtH!. 

from 

YanlagL'. 

<'iibic 

Total. 

Contnctor. 

...      .         _  . 

Cairo. 
2IilfS. 

From  — 

To- 

yard. 
Cents. 

Rt'il  Fork  - 

0 

190 

228,000 

7.75 

$17.  670 

Muminc  &  Gibaon. 
Tim  SiilliTui. 

Jlo;i;jv     Bnyoii     to 

ii:>-450 

1320 

1385 

102.  000 

9.50 

9,090 

Gaiufrt  Lauding. 

1385 

1460 

110.000 

8.74 

10,138 

M.  MoTifihe  &  Co. 

14GU 

1518 

120. 000 

10.00 

12.  000 

Ja».  Kciineclv. 

Pantlrer  Foro«t 

451-4G5 

0 

1'7 

173.000 

19.75 

34.167 

Whitebill  Co. 

L»7 

54 

165.000 

17.85 

29.452 

I>o. 

51 

UG 

113.000 

10.75 

12, 147 

O.  n.  CriiteikloB. 

Matlu-wa  I'm-iuI 

308 

U 

30 

126,  000 

16.25 

20.475 

Itobt.  J  ohm  en. 

:;o 

73 

162,  000 

13.25 

21,405 

\\  F.  I.Amb. 

TA 

115 

133. 000 

0.08 

13. 273 

Tim.  Sullivmi. 

115 

IG-J 

156,000 

11.99 

16,704 

iCitbt.  Jofanoeii. 

Sterling;  to  LoiiiHiaiia 

515-'i20 

1038 

1140 

110,000 

9.  75 

10. 725 

P.  r.  Lamb. 

line. 

1140 

1212 

1H),000 

11.75 

10, 575 

L.  C.  Dnluiey. 

^  On  Arkansas  Kivcr. 

Tho  loveo  to  be  conHlru(*ted  at  Ked  Fork  is  for  the  purpose  of  protecting  tli«  head 
of  tbo  TeuHns  ISaRin  from  the  Hoods  of  tbo  Missisnippi  and  ArkausaH  rivers. 

C\v])r(>ss  Creek  i.s  tbe  natural  outlet  of  a  network  of  ]>ayous  which  clruin  the  conn- 
try  south  of  tbe  Arkansas  River.  Wlien  the  reconstruction  of  the  Arkansaa  levees 
was  undrrtakon  by  tbe  Missi88i]>pi  Kiver  Commission  in  1882,  tho  levee  line  iru 
exten«bMl  ab>n^  Cypress  Creek  to  a  point  on  Amos  Bayou,  which  was  then  above  OTer- 
i\o\\\  but  the  numerous  «Tevas8es  which  liavo  occurred  in  the  Arkansas  River  levMS 
and  the  raisin;^  of  the  dood  ])lane  of  tho  Mississippi  Kiver  by  levee  conH traction  have 
caused  a  How  of  w:iter  around  tho  bead  of  tbe  levee  system  which  woald  hare  innn- 
dated  tbe  country  if  there  bad  been  no  breaks  in  tho  front  line.  The  How  arounil 
tbe  bead  of  t)ie  levee  system  in  recent  years,  as  measured  along  tho  railroad  firom 
Arkansas  City  to  Tripi)e,  is  as  follows: 

Coble  tat 
perMoond. 

ISDi) 60^000 

ISIH 5,000 

18U2 900,000 

18i« 97,000 

Tbo  proi)Ofled  Ked  Fork  levet^  is  to  replace  tbe  portion  of  tho  Arkansas  RiTsr 
b>vees  abandoned  by  lo(;al  authorities,  and  thus  reduce  tho  head  on  tho  upper  por* 
tion  of  the  Cy])ross  ('n^ek  line.  In  addition  to  the  levees  contractocl  for  under  the 
allotment  for  tbe  lisi.-al  year  ending  June  30,  1895,  315,000  cubic  yards  have  been 
]>Iaced  under  contract  from  tho  allotment  for  the  fiscal  year  ending  June  90,  1896. 
This  will  prolon<;  the  Arkansas  Kiver  levees  to  Lake  Jeflerson,  tho  iK>int  to  which 
tlK'y  extended  in  li^'J. 

To  c(>m])ensate  for  tbe  rise  in  the  Hood  height  of  tho  Mississippi  River  since  that 
date,  the  Tensas  levee  district  of  Louisiana  have  under  contract  the  extension  of 
tbe  Cyi>rcss  Creek  line  about  5  miles  up  Amos  Hayou,  the  yardage  in  the  contract 
bein;^  1U,427,  of  which  1(K),000  cubic  yards  bavo  already  been  constntoted.  Thii 
levee  board  is  also  enlar^^ing  tbe  railroad  embankment  at  Arkansas  City(R438)i 
lev«e  tile  enlargement  containing  about  110,(;(.0  cubic  yards;  its  length,  7,600 feet 

In  addit  ion  to  the  levees  under  contract  there  is  an  available  balance  ftom  this  and 
preceding  allotments  of  about  $JM),00(),  which  has  been  retained  for  hi|;h-irater  pro- 
tection an<l  to  make  \no\  ision  for  anv  crevasses  which  might  liave  occurred  in  the 
flood  of  18iM. 

With  this  sum  all  old  State  levees  south  of  Cy])ress  Creek  can  be  replaced  with 
levees  of  standard  s(?ction.  With  the  allotment  of  $:J0O,(X)O  for  the  fiscal  year  ending 
June  ,'►<),  18JH),  the  entire  levee  lino  will  be  brought  to  standard  section. 

The.  work  in  tho  upper  portion  of  this  district  has  been  in  charge  of  Assistant 
Kngiueer  .1.  .1.  Iloopes;  that  in  the  lower  ]M)rtion  has  been  in  charge  of  Assistant 
Entjincer  K.  C.  Tollingcr;  who  have  renib^red  eilicieut  service. 

The  ])r()rile  of  levees  constructed  and  under  contract  is  shown  on  phit  No.  9. 
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Statcmmt  of  repair  work  in  Upper  Tenaan  levee  dietricit  1895-* 94, 


Lociilitv 


Disianco 

from  Cairo 

(R). 


AniOH  Bayoii  to  Station  1020 

Lucca  L«M>i)  (ciitranco  to  lake).. 

Luccii  LtK»j) 

Above  iNiiu  Loop 


Do. 


Front  of  C){>o8siiin  Fork,  north  . . 

Chicot  City,  front 

AIm>vo  ArkiiUHas  City 

Boi;;:y  Hayoii  to  Gaines  Landing. 

Do 

Do 

Panther  Forest 

Liuwood 

Do 

Panther  Forest 

Panther  Forest  ami  South  Bell-^ 

view.  \ 

Bellview  and  Pastoria 

IJn woo«l  short  line 

Panther  Forest,  lower  end 

Do 

Station  185« 

Station  184r>-r>0 

Soutli  from   Panther  Forest  en- 

larfjenient. 
Upper    Leland,     Lakeport,   and 

lirooks  mill. 

Vauclni»e 

>i  ear  Louisiana  lino 

T'pp<'r  Leland 

Mathews  liend 

Grand  Lake  (rousing: 

Pelow  (irand  Lako 

Below  Sterlvng 


Total 


423-440.... 

426 

427 

Station  200, 

C  y  p  r  ess 

Creek  line 

....do 

427 

431 

438 

445-450.... 

445-450. . . . 

445-450 

451 

464 

464 

151 

451-465... 

405 

465-466... 

464 

465 

465 

454 

453 

465 


40D-496, 506 


487. 
520. 
409. 
508. 
511. 
512. 
515. 


Kind  of  work. 


"Weed  catting  . . 

Topping 

Heavy  topping. 
Light  topping . . 


Mack  ditch  and  side  topping 

Heavj  topping 

Kepairing  heavy  Wave  wash 

Muck  ditch  ana  side  topping 

Topping,  sido  topping,  and  mack - 
diU^h. 

Topping 

Muck  tutch  and  dressing 

Topping 

Wave  wash 

Topping 

Repairing  spar 

"Weed  cutting 

Extra  sodding 

Extension  of  traverses 

Topping 

Light  topping. 


Light  side  topping. 
Spur  levee  built  . . . 

do 

Light  topping 


"Weed  cutting. 


Side  topping 

Cutting  out  craw  fish  holes . 

Spur  levee 

side  topping 

do 

do 

do 


Length. 


Itin.fut. 

93,500 

940 

2,100 

1,900 


835 
565 

3.000 
203 

1,200 

15,950 

420 

5,400 

3,400 

6,100 


47,800 

3,350 

5,000 

300 

1,500 

700 

200 

200 

4,500 

20,668 

2,795 


1,228 

24,800 

500 

5,800 

6,400 


Cost. 


$53L49 
288.  i:9 
546.  00 
240.80 


615.61 

116.50 

1,179.53 

93.00 

271.68 

1,  387.  33 

87.50 

706.22 

226.78 

364.94 

8.00 

476. 73 

33.50 

72.00 

27.50 

173.55 

243.  45 

1.  078. 68 

1,  261. 93 

415.75 

1H5.50 

913. 35 
57.62 
1, 612. 23 
9, 428. 39 
1,024.61 
1,617.41 
1, 260. 35 


259,751  i  26.457.92 


Lei'ecs,  Middle  Tensas  levee  die Irict. — This  district  is  situated  on  the  west  bank  of 
tbo  river^  «ind  extends  from  tho  bonndarj  line  between  ^e  States  of  Arkansas  and 
Lonifiiana  to  lied  lord,  La.  It  is  a  portion  of  the  Fifth  Lonisiana  leyee  district.  The 
leugth  of  its  levoe  line  is  87.  33  miles. 

At  the  close  of  the  last  fiscal  year  there  had  been  placed  in  its  levees  7,286,927 
cnbic  yards  of  material.  The  United  States  had  erected,  since  1882,  2,454,774  cubic 
yards. 

With  the  allotment  of  $100,000  for  the  district  for  the  fiscal  year  ending  June  30, 
1894,  levees  were  constructed  as  follows : 


Name  of  leree. 

'Distance 
ttxnn 
Cairo. 

Length. 

Yardage. 

Sah'm 

MOea. 

565 
575 

Lin.feet. 

9,025 

16,672 

242,163 

Villa  Vi8ta .T 

431  471 

Total 

25,697 

673,634 

These  le\  ces  replaced  portions  threatened  with  destruction  from  caving  banks. 
The  length  ot  line  abandoned  was  25,240  feet,  containing  628,400  cubic  yards. 
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J.)uriug  the  yeur  the  Fifth  LouiHiana  levco  board  aud  parish  authorities  have  con- 
structed about  1,052,000  cubic  yards  of  levees  at  the  fo]h)\ving  localities,  vii: 


Locution. 


DiHtanco 

from 

Cairo. 


LouiHinna  Bentl I  524 

AVilsoiia  Point  to  Donna  Vista M0-53:{.r) 

Donna  Vista  to  Longwood 533. 5-536 

LonKWiK)il  to  np]>t'r  end  of  New  Elton  ,  538 
(Govt>rnin(>nt  works,  189O-'01).              i 

Elton '  540 

I[.'i|;anuin 543 

Hagauiau  to  AVyly 's 543-540 

Wyly'H '  540 

"Wyl.y's  to  upper  end  of  !New  Concord  540-548 

h'vee. 

Upper  AVilton 560 

Alsat  ia 501 

Illawara 563 

l*ecan  (.i rove 500 

MaHC(»t  to  ( )niega '  570-578 

"Willow  Slouch,  above  Youngs  Point  .  592 

Y(mng8  Point '  593 

DeltaPoint I  597 

O'lirieu  and  Towne  levee '  5!)1) 

Biugs's  levcc  to  upper  end  2s  cw  Reid  601-004 
levee. 


Character  of  work. 


ICabic  yards 

(approzi- 

mate). 


Enlargement  and  banqnutto  iu  aloughs 

do 

Restoring  wave- wash  and  banquette 
entire  distance. 

Enlargement  and  banquette  entire  dis- 
tance. 

Enlargement  and  banquette  in  sloughs. 

Enlargement  10  stations  ncroHS  lake. .. 

Banquette  from  Hagaman  break  to 
Wylys. 

Enlargement  Deesona  levee,  above 
AVyh-.H. 

New  levee,  cloning  brt^k  of  1893 

Bnnqnettti 

Restoring  wave  wash  and  banquette 
in  slough. 

Banquette 

, do 

Hanqiiettc  and  euhirgement 

Enlargement 

Banquette 

New  loo])  to  cover  cave 

Enlarg(>ment  and  banquette 

Banquette 

Enlargement  and  bang  uettc 

Total 


15a  on 

220,000 
28,001 

51.001 

97.000 
12.000 
23,(100 

81.000 

135,001 
80.000 

S.O0O 


10,1 
21,000 
43.000 
20,000 
10.000 
.20.000 
40.000 
20,000 
42.000 


1.05S.OOO 


The  yardage  in  havocs  abandoned  ])y  the  work  of  local  autliorities  18  about  100,000. 
The  total  yardage  in  the  levees  at  the  close  of  the  liscal  year  is  about  8,300,000. 

Under  the  allotment  of  $1(K),000  for  the  liscal  year  ending  JnneSO,  1995,  contrActa 
have  been  entered  into  for  the  construction  of  the  Heid  levee  (R  6(K>)  containinff 
about  000,000  cul^ic  yards.  Work  has  been  begun  under  the  contracts  and  abooi 
40,000  cubic  yards  erected  to  date. 

The  work  in  tliis  district  is  under  the  local  charge  of  Assistant  Engineer  W.  8. 
Brown,  who  has  rendered  ellicient  service. 

The  levees  iu  this  district  are  built  to  a  height  of  3  feet  above  the  highest  flood, 
with  width  of  crown  of  i<  feet.  Levees  recently  constructed  have  slopes  of  1  on  3^ 
but  in  old  levees,  back  sIox)e4  of  1  on  '2h  are  not  infreciuent. 

hanriuettes  have  not  been  as  extensively  introduced  as  in  the  lower  Yasoo  dii- 
trict,  but  the  upper  ])ortion  of  the  Fifth  Louisiana  levee  district  contains  itsstrong- 
cst  levees,  while  tlio  lower  ])ortion  of  the  Lower  Yazoo  district  opposite  it  has  not 
been  raised  to  the  standard  section. 

One  of  the  serious  problems  in  this  district  has  been  the  destruction  of  its  lerse 
line  by  the  caving  banks  of  the  river.  Over  5,000,000  cubic  yards  of  levee  havs 
been  abandoned  since  1882  from  this  cause,  a  length  of  levee  line  of  75.2  milea.  The 
entire  allotment  of  the  (icneral  (Government  since  1890  has  been  expended  in  bnild- 
ing  new  loops  at  localities  wht^re  the  existing  levee  has  been  threatened  with 
destruction,  and  while  thelevee  line  is  graduallv  being  located  in  a  more  secure  posi- 
tion, the  expenditures  for  the  purpose  will  be  heavy  for  a  number  of  years  to  come. 

The  flood  of  lSOo.—\t  the  date  of  my  last  annual  report  the  Hood  of  1893  was  at  its 
maximum.  From  Arkansas  City  to  Greenville  its  height  exceeded  any  on  record ;  ftom 
(ireenvilletoLake  Trovidenco  the  floods  of  1892  aud  1898  hadabout  the  same  height; 
below  Lake  Fro vidence  the  flood  ofl892  slightly  exceeded  that  of  1893.  In  the  follow. 
ing  table  are  given  the  maximum  flood  heights  aft  he  gauge  stations  in  the  ThirdDis. 
trict  in  1882  and  since  1890.  togetlier  with  those  at  Helena  and  Cairo  and  at  Little 
Rock  an<l  Clnrendon,  while  the  crest  of  the  flood  wasi>a8siugthemouthofWhiteKiver: 


station. 


188V 


1800.        18U1. 


Fcrt. 
48.4 
47 
41. G8 


"White  Itiver 

Arkiinsas  ('ity 

(ir<'»n\  illr  . ..' 

Lake  I'rt»\  idrnce 

V  icksbnrir 

( *«i r«» 51.  87 

HH.ua 47.  2 

Little  Jloek ^5.  7 

("larendon 


4H.  75 


r*tt. 
r>o  4 
4U.  r. 
4:i.  4.") 

41 


49 

48. 

47. 

2:i. 
36. 


Feet. 
47.7 
48.2 

4:1. 2r> 

41.1 
48.1 
40.2 
44.7 
17.7 
29 


1802. 

1808. 

1884. 

Feet. 

F«0C. 

IM. 

49.:) 

40.6 

4LT 

49.9 

60.3 

40Li 

44.4.') 

44.3 

8Sl4 

41.9 

41.5 

84.4 

48.4 

48.3 

4a8 

48.  \\ 

40.8 

37 

4,").  7 

47.9 

88.1 

28.2 

27.2 

ttT 

32.6 

83.8 

80l8 
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« 

REPORT    OF   ASSISTANT   ENGTNEEi:     ARTHUR   HIDER,    UPON     REPAJRS   TO   REVETMENT. 

Greenville,  Miss.,  March  15, 1S94. 

Sir:  Tho  followiug  report  of  tbo  repairs  made  to  the  different  revetment  works  at 
Lako  l^olivar,  Aslibrook  Neck,  Greenville,  Louisiana  Bend,  and  Delta  Point  during 
the  low-watei  scasoii  of  1893,  is  respectfully  submitted: 

LAKE    ROLIVAR   FRONT. 

This  revetment  as  originally  constructed  in  the  fall  of  1888  was  4,250  feet  long ;  on 
the  upper  3,300  feet  the  mats  were  250  feet  wide;  at  the  lower  end  for  a  distance  of 
1,100  feet  a  single  mat  was  built  180  feet  wide. 

The  repairs  projected  were  the  construction  of  a  mat  300  feet  wide  and  1,000  feet 
long  over  this  narrow  mat,  and  the  repair  of  the  upper  bank  by  placing  additional 
stone  to  make  tho  riprap  the  jiroper  thickness  at  such  places  as  needed  to  protect 
the  bank. 

Soundings  taken  ovei  tho  work  in  .July,  1893,  indicate  that  there  had  been  a  fill  over 
tho  entire  space  that  was  intended  to  be  covered  by  this  mat  from  10  to  30  feet,  since 
tho  work  was  originally  built. 

Work  was  begun  September  13,  1893,  and  finished  October  28,  1893,  with  a  total 
length  of  1,0()5  linear  feet  of  mat  made,  380  linear  feet  of  which  was  lost  in  sinking 
the  second  mat. 

Mat  CO H8l ruction. — Tho  usual  method  of  mat  builtling  was  followed,  with  the 
exception  that  the  inner  100  feet(next  the  shore)  was  reenforced  with  an  a<lditional 
layer  of  brush  i>laced  at  right  angles  to  the  bank.  This  was  laid  on  top  of  the  woven 
mat,  and  securely  connected  to  it  by  wiring  the  cross  and  longitudinal  poles  placed 
on  top  of  this  layer  of  brush  to  those  in  the  woven  mat  underneath.  This  gave  a 
thickness  of  brush  of  nearly  2  feet  in  the  100  feet  of  mat  next  the  shore,  while  the 
brush  ill  tho  outer  200  feet  was  about  1  foot  thick.  The  quantity  of  brush  and  poles 
use<l  was  1.13  cords  for  each  100  square  feet  of  surface. 

It  was  contemplated  at  first  to  cover  the  entire  space  to  be  repaired  with  one  con- 
tinuous mat,  but  when  about  550  feet  of  the  mat  had  beenbuilt,  the  conditions  were 
such  that  it  was  deemed  advisable  to  limit  the  length  of  mat  to  580  feet,  on  account 
of  tho  danger  in  sinking  a  mat  of  such  length  in  the  rapid  cross  current,  which 
developed  as  the  river  fell,  duo  to  tho  i)rojecting  of  a  hard  *'point"  a  short  distance 
below.  This  current  was  inclined  to  tho  shore  at  an  angle  of  about  30^,  with  a 
velocity  of  about  ?>k  miles  per  hour. 

Tho  first  mat,  580  feet  long,  was  sunk  in  place  without  difficulty,  apd  the  second 
mat  was  built  to  a  length  of  485  feet;  in  sinking  this,  on  account  of  the  unusual 
strain  to  wliieli  it  was  subjected  due  to  tho  conditions  abovestated,  the  cable  splices 
pulled  apart  and  about  380  feet  of  it  was  lost.  The  broken  part  waa  landed  at  Catfish 
Tow-Head  and  an  eflort  made  to  strengthen  it  so  it  could  be  towed  to  Greenville  and 
utilized,  but  owing  to  it  being  very  heavily  ballasted  it  began  to  sink  before  the 
necessary  work  could  .bo  done,  and  was  abandoned. 

Tho  repairs  when  finished  consisted  of  the  bnilding  of  685  linear  feet  of  mattress, 
and  repairs  to  the  upper  bank  revetment,  as  follows: 

085  by  300  Teet,  equals  2,055  squares $17,177,87 

Kep.iirs  to  old  revetment 387.  79 

Total  cost  of  work 17,565.66 

The  quantity  of  material  used  was  as  follows: 


J^nish cords. 

I'olos do... 

Stone: 

Jtallasting cubic  cards. 

Sinking; do... 

Wire,  K«'ilvjiniz('<l pounds. 

Wire  Htrninl : 

Thn'e-('i;ilitlis-inrli do... 

Fivo-eij;li(bs-iuch do... 

Sjiikes  (wire) 


Quantity. 


3,135 
479 

1,020 

695.3 
1,757 

2,339 

11,390 

2,400 


Per 
square. 


.98 
.15 

.31 

.22 

5.50 

.73 

3.56 

.75 
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riw-Kiii;;;. 


Distance 

froni 

Cairo. 


1803.     lae. 


Montftrry 

(.'aiilkH  T'oiut 

Catlish  Toiut 

CluH'taw 

LiinA(KNl 

Saloiia 

Waillthl 

Vnucliiso 

Ilffitgi' 

Ilaruooil 

Lfrii^wcitxl 

Lfota 

StiTllnj; 

CttrAon 

AVilfloiis  Point  . .. 

lioiiiorhitta 

Lake  Providcnco. 

Ay.ix  I5ar 

A  rcftcl  ia 

Diivalls 

Ih'iiilorsoii 

Millikciirt  Dfiid... 
Paw  Paw 


A  inark(Ml  iinprovciiient  in  the  low-wnter  <ii.innn]  is  to  be  noted  tlironfrhont fbe 
district,  tlio  sboalcst  crosnint;  thin  season  liaviug  8^  feet,  while  iu  1892  5^  feet  was 
found  both  at  AJax  Bar  and  .Sterling. 

Tho  following  arc  the  extreme  low- water  records  at  the  varions  guiigOM  in  theTliiltl 
District: 


I8n.  :  1891 


Month  of  Wliito  Kivcr 

ArkaiiHas  City 

(Jnt'uvillft 

Lako  Proviih'iico 

VirkHbnrg 


JWI. 

JM. 

7.7 

6.5 

a.4  . 

IS 

3.4  i 

18 

•  8  ; 

.7 

.4 

-1 

A  <letailed  report  of  the  operations  of  the  snrvey  party  will  be  fonnd  in  the 
ai)]H^n<led  report  of  Assistant  Engineer  Arthnr  Hider. 

Totrinff  nione. — In  the  earlier  operations  in  the  Third  District  considerablo  difBcalty 
was  experienced  in  obtaining  siitliciont  stone  for  the  work.  The  sources  of  snpplf 
were  (piarries  on  the  Upper  Mississippi  and  the  Ohio  rivers,  necessitating  a  loaf 
h.inl,  which  has  added  to  the  expense  of  the  rovetmont. 

In  i'ebrnary,  1893,  a  contract  was  entered  into  for  fnrnishing  the  stone  reqnired 
in  the  Third  i)istrictdnringthecalendar  years  1893, 1894,  and  18116;  durinir  high  water 
tlie  stone  to  be  delivered  on  Government  barges  at  ({narries  on  the  Little  Red  River 
at  4'J.9  cents  per  enbie  yard;  dnring  low  water  the  delivery  to  be  on  GtovemmeBt 
barges  at  (Jreenville,  at  148.9  cents  ]K'r  cnbic  yard. 

During  the  last  fiscal  year,  $100. (XX)  having  been  allotted  for  the  purpose,  45,500 
cubic  yards  have  been  delivered  at  Little  Red  River  and  towed  to  Louisiana  Bend.  A 
sutbcieiit  Hnp]dy  of  stone  has  thus  been  accumulated  so  that  the  work  can  1^  vigor- 
tjusly  ]»n)st'cuied  wlienever  it  is  considered  advisable  to  resume  operations. 

Tli«'  cost  of  towing  has  been  about  50  cents  per  <'ubio  yard.  The  cost  of  nuloading 
b::s  been  from  G  to  17  cents,  depending  upon  the  stage  of  water  at  which  the  unload- 
ing was  Tione. 

ri:e  (Mjst  of  a  cubic  yard  of  stone  delivered  on  the  bank  at  Louisiana  Bend  from 
Litth'  bVd  River,  including  inspection,  repairs  to  plant,  towing,  etc.,  is  about  $1.20, 
about  one-half  the  cost  of  stone  obtained  from  the  upper  quarries. 

Can-  of  Jleit  and  rrpairs  to  plant. — The  iloating  ]dant  and  other  property  when  not 
in  us(^  has  bem  collected  ami  cared  for  about  1  mile  below  Greenville. 

A  statement  in  <letai]  of  thc^  repairs  to  the  various  boats  is  appended,  and  iUoo  a 
list  ofHoating  property. 

A  linaucial  statement  accompanies  this  report. 
Very  resj)ectrully,  your  obedient  servant, 

C.  MoD.  TOWXSKND, 

(Jen.  ('.  15.  CoMSTocK,  Captain  of  JCngineert. 

Colonel  of  JCnghuerA,  T:  S.  A., 

Prvbidtnt  MisninHipin  Jlivcr  Commitision, 
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UF.POllT     or    ASSISTANT   KNGINEEU     AUTHUR    IIIDER,    I'PON     REPAIRS   TO    REVETMENT. 

Greenville,  Miss.,  March  15, 1894. 

Sir:  Tho  following  report  of  tho  repairs  made  to  the  different  revetment  works  at 
Lako  l^olivar,  Ashbrook  Neck,  Greenville,  Louisiana  Hend,  and  Delta  Point  during 
the  low-watei  seasoii  of  1893,  is  resj^ectAilly  submitted: 

LAKE    HOLIVAR    FRONT. 

This  revetment  as  originally  constructed  in  tho  fall  of  1888  was  4,250  feet  lon;^ ;  on 
the  upper  3,300  leet  tho  mats  were  250  feet  wide;  at  the  lower  end  for  a  distance  of 
1,100  feet  Ji  single  mat  was  built  180  feet  wide. 

The  re])airs  projected  were  the  construction  of  a  mat  300  feet  wide  and  1,000  feet 
long  over  this  narrow  mat,  and  the  repair  of  the  upper  bank  by  placing  additional 
stonc"  to  make  tho  riprap  the  proper  thickness  at  such  places  as  needed  to  protect 
the  bank. 

Soundings  taken  ovei  tho  work  in  .July,  1893,  indicate  that  there  had  been  a  fill  over 
the  entire  space  that  was  intended  to  be  covered  hy  this  mat  from  10  to  30  feet,  since 
tho  work  was  originally  built. 

Work  was  begun  September  13,  1893,  and  finished  October  28,  1893,  with  a  total 
length  01*1,065  linear  leet  of  mat  made,  380  linear  feet  of  which  was  lost  in  sinking 
the  second  mat. 

Mat  con  si  ruction. — The  usual  method  of  mat  building  was  followed,  with  the 
exception  that  the  inner  100  feet(next  the  shore)  was  reenforced  with  an  additional 
layer  of  brush  placed  at  right  angles  to  the  bank.  This  was  laid  on  top  of  the  woven 
mat,  and  securely  connected  to  it  by  wiling  tho  cross  and  longitudinal  poles  placed 
on  top  of  this  layer  of  brush  to  those  in  the  woven  mat  underneath.  This  gave  a 
thickness  of  brush  of  nearly  2  feet  in  the  100  feet  of  mat  next  the  shore,  while  the 
brush  in  tho  outer  200  feet  was  about  1  foot  thick.  The  quantity  of  brush  and  poles 
used  was  1.13  cords  for  each  100  square  feet  of  surface. 

It  was  contemplated  at  first  to  cover  the  entire  space  to  be  repaired  with  one  con- 
tinuous mat,  but  when  about  550  feet  of  the  mat  had  been  built,  the  conditions  were 
such  that  it  was  deemed  advisable  to  limit  fche  length  of  mat  to  580  feet,  on  account 
of  the  danger  in  sinking  a  mat  of  such  length  in  the  rapid  cross  current,  which 
developed  as  the  river  fell,  due  to  the  projecting  of  a  hard  *' point"  a  short  distance 
below.  This  current  was  inclined  to  tho  shore  at  an  angle  of  about  30°,  with  a 
velocity  of  about  3^^  miles  per  hour. 

Tho  iirst  mat,  580  feet  long,  was  sunk  in  place  without  difficulty,  and  the  second 
mat  was  built  to  a  length  of  485  feet;  in  sinking^  this,  on  account  of  the  unusual 
strain  to  which  it  was  subjected  due  to  tho  conditions  abovestated,  the  cable  splices 
])nllcd  apart  and  about  386feet  of  it;  waslost.  The  broken  part  was  landed  at  Catfish 
Tow- Head  and  an  effort  made  to  strengthen  it  so  it  could  be  towed  to  Greenville  and 
utilized,  but  owing  to  it  being  very  heavily  ballasted  it  began  to  sink  before  the 
necessary  work  could.be  done,  and  was  abandoned. 

Tho  repairs  when  finished  consisted  of  the  building  of  685  linear  feet  of  mattress, 
and  rejiairs  to  tho  upper  bank  revetment,  as  follows: 

G85  by  300  feet,  equals  2,055  squares $17,177.87 

Kep.iirs  to  old  revetment 387.  79 

Total  cost  of  work 17,565.66 

The  fpiantity  of  material  used  was  as  follows: 


Brush cords 

I'olcs do. - 

St4)iu»: 

Hallasting cubic  cards 

Sinking do.. 

W iro,  fjal  vauizcd pounds 

Wire  strand: 

Thn'o  eijili tl>8-inch do. . 

Fivt'-oighths-lDch dc- 

Spikos  (wire) 


Per 
square. 


.98 
.15 

.31 

.22 

5.50 

.73 

3.66 

.75 
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Statement  of  cost. 


Rcvetnieiit. 


Unit  cost  !  Unit  cost 
uf  labor,     of  mat(*rial. 


Total 
unit  cost. 


Entire  eort 
uf  work. 


Mnttrens  building  (squares) 
T»»\ving. 


OthfC  nx|M«nditureM 

Trunttpurtation 

1*1  «»iH'rty 


M  laccllaneuiis 


Total 


$2.10 


$2.  ::9 


$1.55  :    $U.5S7.S 
2. 838.  SI 
9.78 
1L40 
16150 
110.58 


17,177.87 


$17,177.87  :-685i=$2r).08  per  linear  foot.    $17, 177,87 -:-2,a>5^$8.3C  per  Kqiian?  of  100  iW)aare  feet. 

lU*))airrt  to  old  i  t-vctment $17, 177. 87 

Cimt  of  material $205. 43 

Labor 122.  il7 


387.71 


Total  cOHt  of  repairs 17, i 

MatenaL — The  brush  and  pules  w<>ro  furnished  under  contract,  loaded  ou  bargoo 
ir<»m  Dixie  Har.  The  stone  was  quarried  and  loaded  ou  barges  at  Bee  Rock,  on 
Little  lied  Kiver,  in  Arkansas.  The  towing  to  the  site  oi  the  work  was  done  by 
boats  belonging  to  the  Third  District. 

Tlio  work  was  linishod  October  23,  1893,  and  the  working  plant  towed  to  Ashbxook 
Neck. 

ASIIHKOOK    NKCK. 

A  careful  examination  of  this  revetment  above  the  low-water  line  showed  that  it 
was  in  good  condition,  except  a  slough  or  settlement  at  station  105,  due  probably 
to  a  substratum  of  quicksand  under  Tiie  revetment  washing  out. 

The  stone  was  stripped  from  where  this  settlement  had  taken  place,  tho  depxession 
filled  up  to  grade  with  earth,  and  the  riprap  replaced.  Additional  stone  was  dis- 
tributed along  the  upper  bank  revetment  from  stations  00  to  114,  near  the  water'a 
edge,  to  cover  such  parts  of  the  slope  where  the  brush  work  was  exposed.  This 
strip  was  about  r)0  feet  wide.  The  amount  of  work  covered  in  this  manner  was  3,400 
feet  by  50  feet,  equal  to  1,200  stpiares.  Cost  per  square,  $1.83.  The  quantity  of  mate- 
rial used  was  972  cubic  yards  of  stone. 


CoHt  of  the  work. 


972  cubic  yards  of  stone 

1,020  bushels  coal  (fuel,  towboat) 
habor 


Total 


$1,122.68 

100.04 

970.26 

2,192.96 

Work  Avas  begun  October  24,  1893,  and  finished  October  28,  1893,  when  the  plant 
was  towed  to  Louisiuna  llend. 

GKERNVILI.E    llAKnoil. 

An  examination  made  of  this  revetment  soon  after  the  high  water  had  snbuded 
developed  the  fact  that  about  the  middle  of  the  work  there  had  been  more  or  len 
cutting  back  of  the  natural  bank  above  the  level  of  the  top  of  the  stone  revetment. 
l'h(^  bank  in  ]daces  ba<l  washed  out  so  as  to  leave  a  gully  from  18  to  24  inches  deep 
behind  tho  revetment,  along  which  tho  water  flowed.  This,  if  allowed  to  remsin, 
would  eventually  do  more  serious  damage. 

TIhtc  were  also  three  or  four  other  p<»ints  where  the  stone  revetment  had  settled 
down,  caused  by  the  wat-er  from  heavy  rains  being  concentrated  and  draining  over 
the  slope. 

A  more  serious  fault  was  the  steepening  of  tho  xinder- water  slope  between  dikei 
Nos.  (U  and  7^  and  the  caving  back  of  the  unprotected  bank  between  dikes  Noe.  7^ 
and  Hk,  in  both  cases  due  to  eddy  action  caused  by  the  projecting  dikes  above. 

As  no  funds  were  available  for  the  necessary  additional  mat  work  between  theoe 
dikes,  as  rect)mmen(le<l,  the  rejuiirs  were  contined  to  resurfacing  tho  washonts  along 
the  upper  .slo]»e  and  repjiving,  usin^  additional  stone  where  necessary 

Tho  following  is  the  cost  of  repairs  made  in  July : 

l,r>2(>.2  cubic  vards  of  stone $1,093.47 

Labor .* 659.04 


Total 


2,362.51 
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In  Kebriiary,  1894,  auother  settling  or  gullying  of  the  revetment  immediately 
below  (like  No.  GA  occurred  after  a  verv  heavy  rain.  This  was  repaired  at  a  cost  of 
$166.49,  viz: 

30  cubic  yards  of  stone $5o.  51 

Labor  ..". 110.98 


'i^ 


Total 166.49 

The  aggregate  cost  of  repairs  was  $2,519. 

During  the  rapid  rise  in  February,  1894,  indications  of  caving  wore  observed  at 
Dike  No.  i\\ ;  a  special  survey  showed  that  the  dike  had  settled  down,  also  the  foun- 
dation mat  on  which  it  rested.  The  settlement  had  been  sudden,  causing  »  sliding 
in  of  the  ni>i)er  bank  revetment.  This  extended  to  a  distance  of  about  500  feet  above 
and  300  feet  below  the  dike.  As  near  as  can  be  determined  from  soundings  the  damage 
is  coulined  within  these  limits. 

There  had  been  a  rapid  current  along  the  front  of  this  dike  dnring  the  entire 
season  and  a  strong  eddy  current  below.  The  dike  was  on  a  projecting  *'  point"  iind 
was  not  able  t«)  withstand  the  action  of  the  rapid  currents  above  and  below  it. 

The  long  line  of  revetted  bank  above  will  to  a  great  extent  mask  the  point  of  danger 
through  tiio  ])resent  season,  and  limit  further  caving  to  a  comparatively  small  area 
during  the  next  high  water. 

To  render  this  part  of  the  revetment  secure  it  will  be  necessary  to  regrade  and 
repave  from  800  to  1,000  feet  of  the  bank  during  the  next  low-water  season  and  con- 
strnct  about  1,200  linear  feet  of  mat.  The  estimated  cost  of  this  will  be  from  $2<),000 
to  $25,000.  This  work  is  urgent  and  should,  if  possible,  be  done  the  coming  low 
water;  otherwise  the  expense  of  repairs  will  increase  to  double  or  more  should 
another  high  water  inters^ene  before  the  work  is  done. 

LOUISIANA    BEND. 

The  work  proposed  was  the  completion  and  extension  of  the  system  of  brush  dikes 
begun  last  season  across  the  bed  of  "  Old  River'*  to  check  scouring  behind  the  revet- 
ment, and  a  general  repair  of  the  damage  done  by  the  last  high  water. 

The  scour  behind  the  revetment  across  the  bed  of  **01d  River"  had  increased, 
having  exten<led  beyond  and  cut  around  the  shore  ends  of  the  dikes  previously  built, 
and  had  extended  behind  the  revetment  as  far  down  as  station  116. 

It  was  decided  to  build  five  additional  dikes  and  repair  and  extend  the  two  con- 
structed last  season.  These  dikes  were  composed  of  brush  and  poles  heavily  bal- 
lasted with  stone,  and  were  constructed  as  follows:  A  covering  of  brush  about  1 
foot  in  thickness  was  laid  on  the  ground,  the  brush  being  placed  at  an  angle  of  45^ 
with  the  axis  of  the  dike,  with  the  butts  projecting  8  feet  above  the  upper  wall  of 
the  dike;  through  this  foundation  of  brush  two  parallel  rows  of  posts  were  driven 
8  feet  apart;  the  posts  were  driven  4  feet  in  the  ground  and  connected  at  the  bot- 
tom by  a  heavy  p<de  placed  parallel  with  the  axis  of  the  dike:  brush  was  than  wattled 
between  the  posts  to  the  required  height,  and  the  two  walls  connected  by  horizon- 
tal braces  across  the  top;  the  space  remaining  was  then  filled  in  with  brush  and 
j):)les  and  heavily  ballasted  with  stone. 

The  lengths  of  the  respective  dikes  built  were: 

Feet,    j  Feet. 

No  1 79      No.5 166 

No.2 103      No.6 129 

No.3    100  '  No.7 144 

No.  4 142 

Average  width,  8  feet;  height,  4.4  feet;  length,  863  feet. 

These  <like8  were  ])laced  at  right  angles  to  the  bank,  extending  back  from  the  inner 
e<lge  of  the  revetment,  and  were  spaced  about  225  feet  apart. 
The  material  used  per  linear  foot  was: 

Brush cords..  0.286 

Pol  es do . . .  .576 

Stone cubic  yards .  -  .  767 

S|iike8 pounds..  .201^ 

Cost  ])er  linear  foot  of  dike.  $3,27. 

liepauH  to  rerciment. — General  repairs  were  made  all  along  the  line  of  revetted 
bank  between  stations  128  and  136.  A  series  of  small  sloughs  had  taken  place,  due, 
it  is  believed,  to  seep  water  from  the  slough  behind  draining  through  and  nnder  the 
slo])e  paving.  These  places  were  stripped  of  stone,  resurfaced  and  repaved  with 
spalls. 
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Tho  ditch  which  was  dug  last  seasou  was  lowered  2  feet  to  drain  the  slough  behind 
the  work,  as  this  had  scoured  out  duriug  the  last  high  water,  and  a  box  cnlverfc  1 
foot  8  iuchcs  bv  1  foot  8  inclios  constructed  which  was  covered  with  earth  to adepth 
of  2  feet. 

Additional  stono  was  phiced  on  tho  upper  bank  revetment  in  front  of  mat  No.  6, 
huilt  at  tho  closo  of  last  reason's  work  during  a  high  stage  of  water;  ahio  a  strip  at 
station  *J5  was  repavcd. 

Number  of  s<|uare8  of  riprap  laid,  498. 

Materutl.—Bvuiih  and  ])oles  were  obtained  l>y  contract,  and  stone  from  tho  reserve 
at  Louisiana  Hcnd  and  from  **Beo  Rock''  on  Little, Red  Rivor.  Tho  cost  of  loading 
stone  from  the  reserve  pile  onto  barges  used  in  this  work  was  22^  cents  ]Mr  cubic  yanl. 

One  thousand  five  hundred  cubic  yards  of  stone  were  loaded  for  use  at  Delta 
Point. 

The  quantity  of  material  used  in  these  repairs  was  as  follows: 

Brush cords..      302 

l*oleM do...        50 

Stono cnbic  yards. .  2, 227. 2 

Spikes ponnds..      400 

Lumber feet,  B.  11..  8,900 

Statement  of  cont. 


Kind  of  work. 


Ilnildiiigdikos ..-.linear  feet. 

IJank  jmvin;: Bqnares. 

(.'ultin^  ditcli linear  feet. 

Towinj; . 

Sundrii'B 


Total 


T.abor 
Stone . 


Total  t'osl  of  repairs. 


Unit  cost 
of  labor. 


$1. 613 
1.782 
1.997 


Unit  cost 
of  material. 


$l.e&9 

2.773 

.270 


ToUl  unit 
cost. 


$3.27 
4.55 

2.27 


Entirecoir 

of  work 

done. 


$3.8».1« 

2. 288. 23 

1,013.03 

706.  M 

ISuTO 


a.8SS.« 
313.58 
376lT4 


7,378.31 


Condition  of  the  xrork. — But  littlo  damage  was  done  to  the  revetment  doriiif;  tho 
la.st  liio^h  water.  The  principal  items  of  oxpcnso  were  the  constrnction  of  odditioDal 
dikes  aoross  tho  b«'d  of  *M)ld  River,"  iinishing  tho  revetment  with  riprap  left 
incomp]et(>  wh<Mi  mat  No.  0  was  built,  and  digging  a  ditch  to  drain  tho  slough  beyond 
tho  top  of  the  bank  al>out  500  feet  to  prevent  further  trouble  from  seep  water. 

Caving  has  been  active  all  along  the  foot  of  the  bend  below  tho  revetment;  tbo 
entire  strij)  tiiat  was  chsirod  in  1892  has  caved  into  the  river. 

Work  Avas  begun  October  29,  1893,  and  finished  November  IG,  1893,  and  the  plant 
towed  to  Delta  Point. 

d?:lta  point. 

The  work  proposed  was  the  constrnction  of  two  mats  500  feet  long  and  900  feet 
wide  aioiind  the  point  from  station  4,  ui)per,  to  station  4,  lower  base,  and  to  revet 
portions  of  the  upj)er  bank  where  previous  work  had In^cu  destroyed.  Tbo  working 
plant  arrived  from  Louisiana  Bend  on  November  18,  1893,  and  work  was  begnn  the 
following  day. 

On  account  of  tho  rapid  current,  great  depth  of  water,  and  exposed  position  the 
distance  was  covered  with  three  mats  instead  of  two,  as  originally  intended. 

The  phui  of  construction  was  identical  with  that  pursued  at  I^ako  Bolivar, except 
that  on  account  of  the  exposed  situation  an  extra  number  of  cables  were  used. 
(The  least  number  in  any  mat  was  fourteen  {t-inch  wire  cables.) 

Tho  exi»erienc(^  at  Lake  Boiivar  led  to  an  investigation  of  the  strength  of  tho  "eye" 
splice  Ijeretofore  used  for  Joiuiug  the  mat  cables.  This  splice,  when  tested,  foiled 
by  pulling  ajiart  before  two-thirds  of  the  ultimato  strength  of  the  cable  itself  had 
been  rcaclied.  Of  several  difi'erent  methods  of  sjdicing  tho  ^'squaro  knot*'  was 
ado])ted  for  connecting  the  cables ;  on  trial  this  was  found  to  be  very  nearly  asstrong 
as  the  cabl(»  itself. 

A  ]>ile  buttress  was  built  at  the  head  of  the  two  mats  first  constmcted  to  prevent 
the  mats  from  swinging  into  shore  while  being  sunk  and  more  evenly  distribnte  the 
strains.  The  configuration  of  the  shore  above  rendere<l  it  impracticablo  to  get  A 
straight  lead  for  the  head  cables  holding  tho  mat  to  the  shore.  The  thrust  developed 
against  these  buttresses  was  so  great  as  to  buckle  tbo  head  of  the  mat,  rendering  it 
extrcm.'ly  ditUcult  to  sink  the  head  near  the  shore  and  increasing  tho  danger  of  uai 
in  sinking. 
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Fur  these  reasons  the  buttress  \ras  omitted  in  the  last  of  the  mats  constructetl.  In 
addition  to  these  three  main  mats  a  pocket  or  shore  mat  was  built  where  there  had 
Itei'U  a  8lou«;hing  of  the  main  bank  about  200  feet  below. 

The  mats  built  were  of  the  following  dimensions: 

Feet. 

No.  1 480  by  300 

No.  li 320  by  300 

No.  3 320  by  300 

SqnarcB. 

1, 120  by  300  =  3, 360 
Shore  mat : 96  by  150=     144 


Total 3,504 

The  quantity  of  brush  and  poles  used  per  square  was  1.03  cords;  stone,  0.74  cubic 
yards.     Total  cost  per  square,  $4.88. 

The  accumulation  of  drift  under  the  heads  of  these  mats  rendered  necessary  the 
use  of  more  than  the  usual  ([uantity  of  stone  in  sinking. 

Kepairs  io  hank  revetment. — The  greater  part  of  the  old  revetment  in  front  of  where 
these  mats  were  built  had  been  destroyed  from  the  low-water  line  up,  caused  in  a 
great  measure  by  the  discharge  of  surface  drainage  over  the  slope.  The  depressions 
and  settlements  in  the  slope  were  HUed  in  with  earth,  the  bank  regraded  to  a  slope 
of  2  on  1,  and  revetted  with  stone  10  inches  deep  to  an  elevation  of  36  feet  on  Vicks- 
burg  gauge. 

Small  ditches  were  cut  along  the  top  of  the  bank  to  confine  the  discharge  of  sur- 
face water  to  certain  points  at  which  paved  drains  were  constrncted  for  its  passage 
down  the  slope. 

The  experience  of  the  past  two  seasons  demonstrates  the  necessity  of  making 
adequate  provision  for  the  carrying  off  of  surface  drainage,  as  to  this  cause  a  great 
deal  of  the  damage  to  the  revetment  above  the  low- water  line  is  undoubtedlj' due 

The  cost  of  these  repairs  was  $26.32  per  linear  foot  of  completed  work. 

Material. — Brush,  poles,  and  piling  were  obtained  by  contract,  delivered  on  barges ; 
part  of  the  stone  was  received  from  the  quarries  on  Little  Red  River,  and  part  loaded 
from  the  reserve  pile  at  Louisiana  Bend.  The  quantity  of  material  used  in  these 
repairs  was  as  follows: 


Wire,  galvanized pounds. 

Wire  strand,  iJ-inch do... 


Wire  strand,  ^-inch 
Brush 


do 
cords. 

Poles do... 

Stone cubic  yards . 

Spikes pounds. 

Statement  of  coat. 


32,390 

1,419 

23,996 

3, 228. 9 

597.0 

4, 337. 6 

2, 070. 0 


Kind  of  work. 


Mattress  (squares) 
Footmat  (8<|uaros) . 

Paving  bank 

(trading 

Tow 


Unit  coat  of  lUnit  oostof 
labor.         material. 


$2.18 
1.29 
3.93 
1.36 


•ing 


Traveling  expenses. 

TransiMirtation 

Mist  ella 


$2.70 
2.30 
3.60 


aueous 


Total 


Total  unit 
cost. 


Entire  cost. 


$4.88 
3.59 
6.53 
1.36 


$16, 390. 25 

517.20 

4. 938. 96 

895.25 

4, 151. 22 

32.  25 

50.30 

26.45 


27.001.88 


The  work  was  finished  January  19,  1894,  and  the  plant  towed  back  to  the  fleet  at 
Greenville,  Miss.  The  last  of  the  plant  arrived  there  on  January  22, 1894,  when  the 
towboat  Emma  Etheridge,  used  during  the  season  on  repair  work,  was  taken  out  of 
service  and  the  crew  discharged. 

The  repair  forces  at  the  difiVrent  localities  were  under  the  direct  supervision  of 
George  V.  'I'hoinas  as  superintendent  of  construction,  who  gave  the  work  close  atten- 
tion, and  displayed  energy  and  judgment  in  its  management,  being  ably  assisted  hy 
W.  M.  Keller  as  clerk,  and  Martin  Chrestensen  and  Benj.  Baumgarden  as  principal 
foremen. 

Very  respectfully, 

AUTIUTU  HiDER, 

Capt.  C  McD.  TowNSEND,  Jasiatant  Engineer  in  charge. 

Corps  of  Engineer 8 f  U.  S.  A. 
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Statement  of  coat  ^  Lake  Bolivar  front. 

Pay  rolls,  as  per  abstracts  sent  in $6,680.68 

Snbsistenre,  as  per  list  of  bills  (omitted) 2,7061.12 

Material : 

Stone,  1,945.3  cubic  yards $2,  ($62. 93 

15ruah^  3,135.2  cords 3,291.96 

Poles,  4!)7  cords 869.75 

Wire  strand : 

2,3;J9  pounds  [-incb 81.03 

18, 158  pounds  Mucli 730.  ><2 

Wire,  f;alvanized,  22,000  pounds  No.  12 547. 80 

Wire  spikes,  9,200  pounds 210.6« 

Staples,  700  pounds 20.93 

Coal : 

'  Alabama,  10,247  bushels 999.08 

Pittsburg,  1,000  bushels 140.00 

Statiimerv 9.70 

Oils,  GGO  gallons 168.67 

9,733.95 

Traveling  expenses 11. 40 

Medicines , 43. 30 

Property ;  amount  ])urchased  as  ]>er  list  of  bills  (omitted) 329. 00 

Miscellaneous  nuiterial: 

Lanti^rn  globes,  3  dozen 3. 30 

Lantern  burners,  4  dozen 1. 20 

Lamp  chimneys,  12  dozen 9. 60 

AVicks,  1  gross 2.50 

Duck,  03  yards 9. 30 

Ciratobars  (25) 72.00 

Gum,  20  feet 4.20 

Stone  (Zeb  Ward) 112.65 

Coal  (E.  (i.  Storey) 632.95 

8t7.7D 

Gross  amount  charged 20, 323. 90 

(.^redits : 

Subsistence  stores  on  bands 874.71 

Oni;-half  value  i)roi)erty  purchased 164.50 

Material  on  hand,  as  ])er  list  (omitted) 973.52 

Coal  ( E .  ( ;.  Storey) 632. 95 

Stone  (Zeb  Ward) 112.65 

Balance,  net  cost  of  work 17, 565. 66 

20,323.99 

SUMMARY. 

Payrolls $6,650.52 

Sub8ist«?nce 1,838.41 

Material 8,779.63 

Miscellaneous 102.10 

Stationery 9.70 

Traveling  expenses 11. 40 

Medicines 14.40 

One-hair  value  property  purchased 164.50 

C(>8t  of  work  d<mo 17, 665. 66 

KXTENDITUKKS. 

Pay  rolls,  as  per  abstracts  sent  in $6,  650. 52 

Suiisistence,  as  per  reports  sent  in 1, 833. 41 

98,483.93 

Material: 

Stone,  10,453  cubic  yards 2,  662. 93 

Poles.  407  cords  at  $1.75 869. 75 

lirush.  3,135.2  cords  at  $1.05 3, 291. 96 

Wire  strand: 

Three-eighths  inch,  2,330  pounds,  at  $:^..19 81. 63 

Five-eighths  inch,  1 1 .3iK)  ijounds,  at  $3.  49 .397. 51 

Galvanized  wire,  No.  12,  17,570  ])ounds,  at  $2.49 437.50  . 

Win-  spikes.  2,400  ]Mmn<ls,  at  $2.29 54. 95 

Coal : 

Alabama,  7,398  bushels,  at  9$  cents 72L31 

IMttsburjr.  l.OOO  bushels,  at  14  cents 140.00 

Oils,  512  gallons 122.09 

8.779.61 
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Sundries: 

M iscelliineous  material $102. 10 

Stationery 9.  70 

TravcHn«;  expenses 11.40 

Medicines 14.  40 

One-half  value  property  purchased 164. 50 

;      $302. 10 

I'otal  expenditures 17,565.6(3 

Be^jjan  work  Stpteniher  13,  1893;  closed  October  23,  1893: 

Number  of  dstys 41 

i^ost  ►Sundays  and  other  days 9 

Number  of  working  days 32 

Labor  employed, 

I      General  work. 
Month. 

^  !     Days.        Hours. 

Sept«Miil>er 2, 138  •        17. 104 

( )ct<)ber •        2.  S72  '        21.  088 

Total _        5,010  38,792 

Average,  5,010 -r-  32—  l.')7  men  per  day. 

Total  amount  of  pay  rolls  (not  incliiding  Hubsistence),  $6,650.52  -5-38,792  =  17.2  cents  per  hour. 

Subsistence. 

Total  amount  expended $1,833.41 

Total  cost  of  serving 373.70 

Total  cost  served 2,  207. 11 

Rat  ions  issued 6, 688 

Days  labor  secured 5,010 

Daily  cost  for  ration  served $0. 33 

Daily  cost  per  ration,  raw   .  274 

Daily  cost  i)er  ration,  days  labor  secured .44 

Matenal  used. 


Mat  (3,19.')  H<ptareR  built) : 

Brush cords 

Poles  do.- 

Stou«'— 

HallaHting  cubic  j'ards 

Sinki  nj; do . . 

Wire,  galvanized ]K>tmd8 

AV ire  strand— 

Three-eighths  inch do.. 

Five  eighths  inch do. . 

.SpikcH,  wire do,. 

Kevetnient  (300 squares  repaired): 

Stone cubic  yards.. 


Quantity. 


3, 135. 2 
479 

1,020 
695. 3 
17,  570 

2,339 

11.  390 

2.400 

230 


Per 
square. 


0.98 
.15 

.31 
.22 
5.5 

.73 

3.56 

.75 

.20 


Mat  (l.OC)  linear  feet  built) : 

Brush cords. 

Poles do. . , 

Stone cubic  yards. 

Wire,  galvanized  ]K>uiidM . 

Wire  strand— 

Three-eiuhths  inch do. . . 

Fi ve-eigh t  hs  inch do. . . 

Spikes,  wire do... 


Quantity. 


3. 13.*).  2 

479 
1.715.3 
17, 570 

2.330 
11.390      I 
2, 400      I 


Per  linear 
foot. 


2.04 
.45 
1.61 
16.5 

2.10 

10.70 

2.25 
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Ltihor  per  linear  foot  of  mat  bnllt, 

38.  "00  hours'  mattri'Krt  vrork.per  ]:iioar  foot - 35.9 

4!''J  iKiurM*  repair  wurk.iK-r  i«quare 1.9 


Tabulated  statement. 


Kin«l  of  work. 


I'nit  coat 
uf  lalior  and    Unit  cont 
8ubHifll-     of  material, 
ence.       i 


Mntlr(>RH  work  (nqiian'S) 

Towing 

(Mil ft'  expendituri'S 

TranR)M)rtat  ion 

(>ii(i-h:ilf  value  i»roiH»rty. 
M  iscfllaiieous 


$2.16 


$2.39 


Total 

liepairH  to  ol«l  work : 

(.'oHt  of  material 

Labor  and  subsistence. 


Kntire  cost  of  season's  work 


Total  nnit 
co«t. 


U.S5 


Entire  rmt 

of  work 

done. 


$14. 537.  ^5 

2,338.5S 

0.70 

11.40 

164.50 

116.50 


17,177.87 

9«5l43 
122.37 


17,563.08 


Six  hundred  and  eiehtv-five  linear  feet  work  complete*!  (coat  per  lineai 
of  SSO  t'viit  mat),  $17,177.87  -i-  685  —  $25.08  |>er  linear  foot  completed  work. 


linear  foot  comploted  Inelndea  Iom 


Gko.  C.  Thoxas, 
Superintendent  Con9trnciion, 


Statement  of  contj  Ashhrook  Xeck,  October. 
AMOUNT  C II  AUG  ED. 


lieceived  fmm— 


Articles. 


Kniil  Maver |  Supplies 

A,  It.  Tavlor  »v  Co "  Stationerj' 

Lako  Ilolivar  Front Subsistence  stores 

Do !  Coal 

Delta  Point.  La |  Stone 

K I  n  ])  1  oy  t' s I  I'a.v ,  October,  10B8 


dross  amount. 


Cost 


$8.00 

I4w97 

187.74 

an.  77 

1.288.07 

782. 5S 


2,5U0.0; 


CREDITS. 

Vot\\  (lSL'3  1)iishols)  to  Louisiana  Bend,  La $177.73 

Stone  (10()  cubic  yanls)  to  Louisiana  Bend,  La 115.41 

Kniil  Miiyer,  supplies 8.00 

A.  1?.  Taylor  &  Co.,  stationery 14. 97 

Bal:in<"e'net  cost  of  work * 2, 192.96 


Total 


2,600.07 


A^klOUXT  EXPENDED. 


Pay  rolls,  as  per  abstracts  sent  in.. 
Subsistence,  as  per  re])orts  sent  in 


$782.52 
187.74 


Stone,  072  cubic  yards 1,122.66 

Coal,  l,02Gbu8bels 100.04 


$970.26 


1, 222. 70 


Total  cost  of  repairs 


2,192.96 


Material  imal  per  square  (.1,200  squares  rei)aired). — Stone,  972  cubic  yards,  eiinals 
0.81  cubic  yar<ls  per  square. 

Labor  rout  per  ntjuarv. — 1,8S3  hours'  repairs  equals  0.74  })er  sriuare. 
Om\  thousand  two  hundred  8<iuares  revetment  rei)aired,  f2, 1 02. 96-f- 1,200    equals 
$1.83  })er  s<juare  paving  repaired. 

(;ko.  C.  Tiiomas, 
Superi n  tendeu  i  Con*! mcf lorn. 
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Statemettt  of  cost,  Greenville  Harbor. 


Da  to. 


Itoct'ive<l  from — 


Jnlv   18:)3 

Aii'znst.  180:{ 

July  aiul  Angii.st, 
I8«»;j. 

1)«. 

Febniarv    1894... 

Do.: 

Do 


Articles. 


Employes Pay  roll 

do ' do 

Little  Red  Kiver Stone,  1,526.2  cubic  ynrds 


Headquarters Subsistence 

Employes Pay  roll 

On  l)ank  below  Greenville '  Stone,  30  cubic  yards. 


Total 


Ueadquarters. 


Subsistence 


Value. 


$.">86.  84 

r>4.  02 

1,093.47 

18.18 

108.  36 

55.51 

2.02 

2.  511>.  00 


Statement  of  cost,  Louisiana  Bend. 


Arthur  Hider, 
Assistant  Engineer. 


Pay  rolls,  as  per  abstracts  sent  in 

Subsistence,  as  per  list  of  bills  (omitted) 

Brnsh,  802  cords 

Poles,  50  cords 


$317. 10 
87.50 


$3, 472. 10 
1, 588. 09 


Stone : 

2.227.2  cubic  yards • 2,  692. 55 

8,190.2  cubic  yards  (to  Delta,  La) 3, 897. 31 

13,855.5  cubic  vards  (left  on  bank) 16,  926. 58. 


404.  GO 


Wire,  ^alvnnized,  4.430  pounds 

Wire  strand : 

Three-eighths- inch,  5,439  pounds 
Five-ei<^hths-inch,  6,768  pounds. 

Wire  spikes,  6,800  pounds 

Staples,  700  pounds 


110.30 

189.82 

333.31 

155. 73 

20.93 


23,  516.  44 


Coal,  8,598  bushels. 
Lumber,  8,900  feet, 
Oils,  254  gallons  ... 
Miscellaneous: 

Spoons,  6 


Drugs 


1.25 
28.90 


810. 09 

838.29 

89.00 

69.04 


30.15 


Gross  amount  charged 30,  807. 80 


CREDITS. 

Stores  to  Delta  Point,  La $864.10 

Material  to  Delta  Point,  La 1,468.01 

Stcme  to  Delta  Point,  La 3,897.31 

Medicine  to  Delta  Point,  La 14.45 

Oils  to  Delta  Point,  La 59.04 

Stone  left  on  bank 16,  926.  .58 

Net  cost  Avork  done 7,578.  31 


30, 807.  80 


EXPENDITURES. 

Pay  rolls,  as  per  abstracts  sent  in $3, 472. 10 

Subsistence,  as  i)cr  reports  sent  in 723.  99 


Material : 
Stone 


$4, 196. 09 


1,S18.3  cubic  yards 2,221.32 


408.1)  cubic  yards 
Wire  spikes,  400  ])ound8 

Coal,  1,75()  bushels 

Lumber.  8,000  feet , 

lirusb,  802  cords 

Poles,  50  cords 


471. 23 
9.16 
171.21 

89.00 
317. 10 

87.50 


3, 366. 52 
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Miscellancona: 

l*ro])erty  i)iircliase(l 
Medici  110  expended 


14.45 


$15.70 


Total 7,578.31 

Began  vork  October  29,  l«i)3;  closed  November  16,  1893: 

Number  of  days 19 

Lost  Sundays  and  other  days 3 

Number  of  working  days 16 

Labor  vmjtJoyed, 


Months. 


GeiienU  work. 
\    Daya.        Himni. 


0<"tolu?r 

Xovi'IiiImt  . 

Total 


271 
2,00-J 


2.ieB 
18,018 


2,273 


18.181 


A  vcraj^o.  •J,27.'J  :  16     142  men  i)er  day. 

Total  amount  of  pay  mllH  (not  inchuliu^  HulmiHtonee),  $3,472.10 -4- 18,184 --19  cents  perbonr. 


iSuhsi8tenc€. 

T<>tal  amount  exi)euded 

Total  cost  t)f  serving 

Total  cost  served 

Rations  issued 

Days  labor  secured 

Daily  cost  ])er  ration  served 

Daily  cost  per  ration  raw 

Daily  cost  per  ration  days  labor  secured 


..  $723.99 
..  $192.31 
..  $9ia30 
..  2,231 
..  1,920 
..  $0.41 
.324 
.482 


Material  itsed. 


\T^L  "'"^ 


Foot  mat : 

liniKh conU. . 

Stont- cubic  yards.. 

Dike  (()0  KqiiarcH  built) . 

Brush enrfls. . 

TolcH do 

Stone  hallast cubic  ynnls. . 

Spikes ])Ound8.. 

Paviii«r  (158  Hqnares  repaired) : 

Stone cubic  yurdfl.. 

Kevetmi'nt  (498  HtjuareH  paved> : 

Sltnie do 


8b  ! 
186, 

233 

50 

624.8 

175 


I 


308.3 
1. 129. 1 


0.28 
.48 

S.38 

.72 

8.08 

154 

1.84 

2.27 


Ditch  cut  labor. 


Hours. 


a.by  4  by  4«»0  fet-t,  0  by  8  by  170  feet.  480  eubie  yanls  earth. 


Total. 


2,481 


P(  T  cubic 
yard. 

5.2 


Material  used  per  linear  foot  of  drain  built. 
1 460  lineJir  feet.] 


QnantSty.U*«j";~' 


foot. 


Lumber feet . . '  8.  BOO 

Sjiikts )»oundH..l  225  I 


18.35 
.48 


Stone  loaded,  1,818.3  cubic  yards — labor,  2,371  hours,  =  1.3  per  cubic  yard. 
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Material  used  per  1  inch  foot  of  dike  built, 
[863  linear  feet.] 


Hni<)h cords  .. 

Poles do.... 

Stone cubic  j'ards . . 

Spikes pounds.. 


Per  linear 
foot. 


0.35 
.06 
.92 
.20 


Tabulated  tftatement. 


Kind  of  work. 


lUnitc^stof 
I  labor  and  ; 
subsistence. 


Unit  cost  of 
material. 


Building  dikes  ( 1  foot) 

Hank  paving  (8quare.s) 

Cnttinj;  dit<-h  and  building  drain  (linear  feet) 

Towing 

Suudri<'8 


Total 


Repairs  to  bank  revetment: 

Labor  on  repairH 

Stone  on  repairH 


$1.  613 
1.  782 
1.997 


Total  amount  expended 


$1,659 
2.773 
0.270 


Total  unit 
cost. 


Entire  cost 

of  work 

done. 


$3,272 
4.555 
2.267 


$2, 824. 16 

2, 268. 23 

1.043.02 

706.94 

15.70 

6, 858. 05 


343.52 
370.  74 


7, 578.  31 


Geo.  C.  Tiio.mas, 
Superintendent  Construction, 


Statement  of  cost.  Delta  Point. 

I*ay  rolls,  Jis  i)er  abstracts  sent  in 

Sui)8i8teuce,  as  per  listed  bills  (omitted) 

Material: 
8toue — 

From  Louisiana  Bend,  3.190  cubic  yards $3,897.31 

From  White  River,  773.3  cubic  yards 2,473.34 

From  last  season,  374.1  cubic  yards 665.  90 

Brush,  3,228.9  cords 3,390.34 

Poles,  597  cords 1,044.75 

riles,  597  linear  feet 52.50 


$10, 855. 22 
2,668.65 


Wire,  jralvanized,  37,430  pounds 932.00 

Wire  strand — 

Three-eighths  inch,  5,439  pounds 189.82 

Fivo-eighths  inch,  24,596  pounds 955.51 

Staples,  700  pounds 20.93 

Wire  sjjikes,  6,400  pounds 146.  57 

Coal— 

Alabama,  7,844*  bushels 767.  33 

ritt sburg,  6.362  bushels 956.  85 


7,036.55 


4, 487. 59 


Medicines,  amount  from  Louisiana  Bend 

Oils.  572  gallons 

Miscellaneous: 

Cotton  waste,  46  pounds 

Beeswax,  6  pounds 

Lumber,  144  feet,  B.  M 

Coal  shovels,  2 


2, 244. 83 


1, 724. 18 

14.45 

101. 17 


3.68 

1.80 

4.32 

2. 50 

Pay,  watchman  on  dredge 185. 00 


Transporting  freight  to  steamers 
Traveling  expenses 


197.30 
50.30 
32.25 


Gross  amouut  charged 5i9, 411. 49 
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CREDITS. 

8ul)aistcuce  stores  to  Arthur  Ilider $113.64 

Material  to  Arthur  Hider 517.79 

Stone  to  Ashbrook  Neck 1,237.36 

Stone  to  Louisiana  IJeud 355.82 

I*ay  of  watchman  on  dredge 185. 00 

Net  cost  of  work 27.001.88 


KXPENDITURES. 

Pay  rolls,  as  per  abstracts  sent  in $10, 855. 22 

Subsistence,  as  per  reports  sent  in 2, 555. 01 

$13,410.23 

Material : 

Stone — 

773.3  cubic  yards 880.16 

From  Louisiana  Bend,  3,190.2  cubic  yards 3, 897. 31 

From  last  season,  374. 1  cubic  yards 665. 90 

Wire  spikes,  2,070  ])0unds 47.  41 

(Jal vanizcd  wire,  32,390  pounds 806. 50 

Wire  strand: 

Three-eighths  inch,  1,419  pounds 49.53 

Five-eighths  inch,  23,996  pounds 9*4. 61 

Brush,  3,228.0  cords 3,390.34 

l*ole8,  .597  cords 1, 044.  75 

IMles,  597  linear  feet 62.50 

Coal,  13,15(>i  bushels 1,613.18 

Oils,  572  gallons 100.17 

13,482.35 

Traveling  expenses 32. 25 

Tr.insportation 50.30 

Miscellaneous  material 12.30 

Medicines 14.45 


Total 27,001.88 

SUMMARY. 

Payrolls 10,KS5.22 

Subsistence 2, 555. 01 

Material 13,482.35 

Traveling  expenses 32.25 

Transportation 50.^)0 

Medicines 14.45 

Sundries 12.30 


Cost  of  work  done 27,001.88 


Hegan  work  November  17,  1^93;  closed  January  19,  1894: 

Number  of  days 64 

Lost  Sundays  and  other  days 16 

Number  of  working  days 48 

Labor  enqjJoyed. 


Month. 


Ooaeral  wnrk. 


DayM.    I    Houn. 


NovniilMT !        1.665  j        13.330 

4,517  »        36.136 
1.989  j         15.012 


D.'l-cillluT 

•Iniiiuu  \ 


Total 


7.171  I        63,368 


Av«T!ii;<':  7.171  :■  -IS  -    140,5  iiini  ]><'r  <lay. 

Total  ainoiint  of  i>ay  rull.s  (uut  inohidiii;;  KiibsiHtonuo),  $10,855.22  :-G5,308  —10.0  eenti  pftr  hoar. 
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Subsistence. 

Total  amount  expended $2, 555. 01 

Total  cost  of  serving ^ G43.  83 

Total  cost  served 3,198.84 

Hations  issued 9, 058 

Days  labor  secured 6,  926 

Daily  cost  per  ration  served $0.0353 

Dai ly  cost  piT  ration,  raw . .  282 

Daily  cost  per  ration,  days  labor  secured .  455 

Material  used. 


Mat  (3,360  sqnarCH  built) : 

Brush cords . . 

Poles do 

Stone- 
Ballast  cubic  yards. . 

Sinkiu;; do — 

"Wire,  galvanized pounds.. 

Strnu<l  wire— 

Three-eiijbtha do 

Fivc-ei>;hths do 

Spikes,  wire do.... 

Piling linear  feet.. 

Foot  luat  (144  Mjuare.s  built) : 

Brush cortls.. 

Stone cubic  yards. . 

Wire,  galvanized pounds.. 

AV  ire  St  rand — 

Three-eighths  inch do 

Five-eighths  inch do 

Spikes do.... 

Bank  (6.">6.5  Htjuarea  paved) : 

Stone cubic  yards. . 


Quantity. 

I'er 
square. 

3,068.9 
597 

9.13 
.117 

1,444 
1.057.1 
31, 670 

.43 

.31 

9.42 

819 

21,595 

1,990 

1,050 

.24 

7.  32 

.59 

.31 

160 
100 
720 

1.11 

.7 
5 

600 

600 

80 

4.17 

4.17 

.  55 

1,  830. 5 


2.8 


Bank  graded. 


Labor  required  (050  squares) 


Hours. 


4.25 


Stone  loaded. 


Hours. 

Total. 

Per  cubic 
yard. 

Kabor  rc(i  wired  (3,0ro.2  cubic  vards) 

516 

0  6 

Completed  work. 
MATERIAL  USED. 


l.rOO.Tl  linear  feet: 

Brush cords. 

Poles do... 

Stone cubic  yards. 

Wirr,  galvanized pounds. 

Wire  strand — 

'riiree-ei;:hths  inch do. .. 

I-'ive  •■i;:li(li8  inch do. ,. 

Spik«s,  wire , di»... 


n»«T^«u^    Per  linear 
Quantity.        ^^^^^ 


3,228  9 

597 
4, 337. 6 
32,  390 

1,419 

Z\,  9IKS 

2,070 


3.03 

.56 

4.07 

30. 413 

1.332 
22.  53 
1.04 
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Com2)let€d  work — C^outinued. 
LAIiOK. 


lloura. 


Muiii  work. 


GLl 


TahuJatcd  atalement. 


Kind  of  work. 


MattrcBH  (pquares) 

I'oot  mat  (s<|uan'H) 

I*aviii^  bank  (HquarrH)  . 
(i  ratling  bank  (Hqiian>8) 
Towing 


I'nit  coHtof 

labor  and 

subaiKt- 

(*n«'*'. 


r2- 177 
1.293 

1.364 


Travrlinji  oxpeiiHen. 

U'rauHportatioii 

MlHCrllanc'ouA 


Total. 


I'uit  coft  of 
material. 


$2,703  , 
2.298 
3.603 


Total  unit 
eo«t. 


$4.88 
3.581 
6.590 
1.9M 


Entln  eoBl 

of  work 

done. 


#18,38U.S 
U7.S 


4,15La 


60.  ao 

SL4S 


S7,ML» 


Lin<'ar  fwt  w<irk  couiideteil,  l.OfiT).    $27,001.88  -^1,005  linear  foet  =  $20,321  iKjr  linear  foot. 

GvAi,  C.  Thomas^ 
Superintendent  Coii«lrHotloii. 
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HKrOKT    OF    ASSISTANT    ENGINEER     II.    ST.   I..     t'OPP^^K    ON    SURVEY    OP     VICKBBUHO 

IIAKIIOU. 

ViCKsnURG,  Miss.y  Map  19,  1894, 

Siii:  I  hnvo  tho  honor  to  Bubniit  the  followiog  report  of  changes  in  ouwlaiid 
buHin  in  VickMbur^  iIar1)or  since  Angiist,  1898.  Ah  my  time  was  limited,  the  aactioiis 
Avero  soiuuled  about  300  feet  ai)art  instead  of  at  lOO-foot  intervals  as  heretofore. 

The  i'ollowing  estimate  of  the  iill  due  to  depoRit  in  the  basin  and  canal  is  made 
a])proximatcdv  within  Ihe  limits  of  the  eross  sections,  as  given  iu  red  on  the  8heeta(S 
to  1  on  <'ity  side,  and  4  to  1  on  bar  side  in  eaual,  and  3  to  1  on  city  side,  and  tea 
point  250  feet  west  (d'east  edge  of  base  of  eut,  in  basin).  On  ranges  7+10  and  4  of 
basin  the  area  was  obtained  a  little  1>ey<md  the  limit  of  the  red  slope  lihe  on  the  city 
side,  as  there  was  a  eonsiderable  slid<*  Vrom  that  bank.  The  areas  of  slough  and  filf. 
or  "  :  ''  and  **—  ''  areas  were  (d)taincd  by  a  precision  rolling;  planometer  obtained 
through  the  courtesy  of  C'upt.  Willard  and  his  assistants,  which  materially  leoMoed 
my  work,  and  giving  accurate  results  (error  1.1000).  The  diiVerence  of  these  areas 
was  taken  as  the  area  due  to  deposit.  The  yardage  was  obtained  by  averaging  the 
end  areaS;  and  is  as  follows : 

Cable  yards. 

Fill  in  basin,  dei>osit 14,918 

Fill  in  canal,  dei»osit 88^168 

Total  till  in  inner  harbor 83^086 

The  following  table  gives  the  approximate  average  depth  of  fill  since  Angua^  1898^ 

in  bed  of  basin  and  canal,  due  to  de])osit  and  sloughing  combined: 
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Depth  of  fill. 


TTcHt 
side. 


Feet. 


1 

7 

7 

7 

7  ■ 

t7 

7  1 

t7 

7  i 

t7 

5  1 

17 

7 

17 

5 

5 

7 

5 

7 

7 

7  1 

5 

6  ; 

6 

7 

7 

5 

7 

0 

0 

Tln»  i  4  j^ieatly  due  to  slide  north  end  of  basin. 


t  Greater  in  the  middle. 


The  1)0(1  of  the  cliannel  in  the  basin  has  an  averap^e  elevation  of  from  the  zero  of 
tlie  ^au^e  t     r  -  feet  for  a  width  of  abont  50  feet. 

Thr  elevation  of  the  base  of  the  canal  referred  to  the  zero  of  the  gauge  for  a  width 
of  about  50  feet  is  as  follows: 

Canal  elevation  at  hase. 


Range —  ^ 

0-flO +1 

No.'i -1-5 

No.  5 -j-5 

No.  9 -f6 

No.  II -f7 

No.  11 -f7 

No.  18 +7 

No.  20 -1-7 

N(».  2:i -f6 

No.  25 -f-7 

No.  2S -f-7 


Range — 

No.  :u -f8 

No.  .S6 -f6 

No.  39 -f8 

No.  42 -i-7 

No.  45 +7 

No.  48 -f-7 

No.  50 -f-7 

No.  52 -f-G 

No.  54 -1-5 

No.  57 +2 

No .  59 — G 


No.  30 -f-8 

It  may  br  cousidered  that  the  elevation  of  the  base  of  canal  is  approximately  to 
the  -f-7- foot  plane. 

Yours,  respectfully, 

H.  St.  L.  Coppke, 

AHs'iHtant  Engineer. 
Capt.  C.  ^IcD.  TowNSExn, 

Corps  of  Engineers,  U.  S.  A. 
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ijKroirr  ok  assistant  r-XfjixKEU  artiiuk  hider  ox  sukveys. 

Greexville,  Mis.'^.,  May  JS,  1S94. 

Str:  The  followinu:  report  showing  the  operations  of  the  survey  party  from  June 
1,  ISlKi.  to  May  1,  1894,  is  respectfully  submitted: 

On  June  1,  1893,  two  discharge  ])arties  were  in  the  field,  one  at  Arkansas  City,  in 
charge  ot  T.  C.  J.  Bailey,  the  other  at  Wilsons  Point,  under  Charles  H.  Miller,  chief 
of  party. 

Mr.  T.  C.  .1.  Tiailey,  who  had  charge*  of  the  survey  party,  resigned  the  position 
July  1,  1893,  an<l  was  succeeded  by  ^Nlr.  Charles  H.  Miller,  under  whose  supervision 
the  surveys  alter  that  date  wer(^  made. 

helow  is  given  a  synopsis  of  the  work  done. 

Enct  94 ^185 
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Labor  per  linear  foot  of  mat  built. 

Sj'.  "00  hours'  mattroj»H  work,  per  linear  foot 35.0 

402  hours'  repair  work.prr  nquaro 1.9 

Tabulated  statement. 


Kind  of  work. 


MattroRs  work  (Rqnaros) 


Towing. 

(Mlicf  expcmlitarcs 

TransiMirlat  ion 

Onu-h.'ilf  value  property 
M  iHi'ellaneouH 


X'nit  cost   ' 
of  labor  and    Unit  co8t 
BubniHl-     of  material, 
cnce.       I 


$2.1G 


$2.30 


Total 

KcpairH  to  old  work : 

Cost  of  material 

Labor  and  Hubsintcnce. 


Entire  cost  of  ncasou's  work 


Total  unit 
cwt. 


Entire  04mt 

of  work 

clono. 


I. 


$4.55 


$14.  fKlT.  23 
2,338.52 

n.7« 

11.40 
104.50 
110.50 


17,177.87 

265.42 
122.37 


17.565.08 


Six  hundred  and  ci(;htv-fivo  linear  feet  work  coni]>lelc<l  (co.<(t  per  linear  foot  completed  inolndes  Ions 
of  380  fi'ot  mat),  $17,177.87  -^  685  =  $25.08  per  linear  foot  complet<>d  work. 

Gko.  C.  TnoMAS, 
Superintendent  Con$trHetiom, 


Statement  of  cost,  Aahbrook  Keck,  October, 
AMOUNT  CIIAKGED. 


lieccived  from— 


Articles. 


Eniil  M a ver j  Supplies 

A.  K.  Taylor  iV:  Co Stationery 

Luke  Bolivar  Front Subsistence  stores 

Do 1  Coal 

I>elta  Point,  La i  Stone , 

Enii>loyes l*ay,  October,  1893 

( i ross  amount 


Cost. 


$8.00 

14.07 

1R7.74 

277.77 

1.238.07 

782.52 


2,500.07 


ClIEDITS. 

Coal  ( 1S23  bushols)  to  Lonisiana  Bend,  I-.a $177. 73 

Stone  (1(H)  cubic  yards)  to  Louisiana  Bend,  La 115.41 

Kmil  Maver,  supplies 8.00 

A.  K.  Tnylor  &  Co.,  stationery 14. 97 

Balance  net  cost  of  "work 2, 192. 96 


Total 2,500.07 

AMOUNT  EXPENDED. 


Pay  rolls,  as  per  abstracts  sent  in $782. 52 

Subsistence,  as  per  reports  sent  in 187. 74 

Stone,  072  cubic  yards 1, 122. 66 

Coal,  1,026  busbels 100.04 


$970.20 


1, 222. 70 


Total  cost  of  repairs  2, 192. 96 

Material  uticd  ptr  square  (.'.,200  squares  repaired). — Stone,  072  cubic  yards,  equals 
0.81  cubic  yards  i>er  square. 

iMhor  cost  per  squarv. — 1,883  bours'  repaii*s  equals  0.71  per  square. 
One  tliousand  two  bundred  squares  revotmont  repaired,  ^2,102.96-f-l,200   equalfl 
$1.83  i>er  scjuare  paving  repaired. 

(iKo.  C.  Thomas, 
Supenntendeni  CowttrHction, 
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SutTey  of  Carter's  Neck  (L  461-474). — On  Janaary  22  a  small'  party  was  put  in  the 
fiel<l  and  made  a  survey  across  the  narrow  part  of  the  neck  for  the  purpose  of  estab- 
lishing i>oiuts  of  reference  for  comparison  with  future  surveys,  to  determine  tlie 
changes  taking  place  during  high  water  and  the  tendency  of  the  river  to  make  a 
cut-otf  at  this  locality.     This  survey  was  finished  January  2d>y  1894. 

Base  line  across  the  neck  established 1 

Cross  sections  at  right  angles  to  base  line ;  protiles  made  of  each 14 

Special  survey  of  (ireenviUe  Harbor. — On  February  19,  1894,  soundings  were  taken 
in  lr«mt  of  where  Dike  No.  C^  stood,  the  dike  having  washed  out  a  few  days  before 
and  the  bank  l>ehind  it  having  begun  to  cave. 

Ranges  established  and  sounded 13 

Located  soun<lings  taken 145 

DlSCHAIiGE   SECTIONS   ESTABLISHED. 

March  IS-CI^  I, '994. — A  party  was  organized  to  reestablish  the  discharge  section  at 
Arkansas  City  in  200-foot  sections  and  permanently  mark  the  location  of  the  range. 

Ranges  establ  ished 21 

Gauges  established  and  elevations  determined 6 

April  14-19,  1S94. — Two  experimental  discharge  ranges  were  established  to  deter- 
mine the  ettect  of  form  of  cross  section  on  discharges :  one  section  was  located  about 
1  mile  above  Harnes  Landing  (L  476),  in  the  middle  of  a  bend,  and  the  other  at  War- 
field  Point  (L  484),  in  a  straight  reacn. 

Ranges  established 2 

Gauges  established  :ind  elevations  determined 12 

Discharge  measured  by  regular  method  on  same  day  at  each  station 1 

Summary  of  field  work. 

Discharge  observations 28 

Crevasses  measured 4 

Measurement  of  llow  across  Ashbrook  Neck 1 

Set  of  vertical  velocity  observations 1 

Ranges  set  uj) 483 

Located  soundings  taken 7,  320 

^  stations  set  up  and  repaired 52 

Angles  read  in  triangulation -. 183 

Miles  of  shore  lin<?  located 53 

Slope  gauges  erected ^ 12 

Miles  of  duplicate  levels 27 

Base  line  and  cross  sections  across  Carters  Neck 1 

Summary  of  office  work. 

Corapntations  of  discharge  made 110 

Triangles  coui])uted 62 

A  stations,  geogra])hic!il  positions  determined 50 

Maps  made 18 

Tracings  made 55 

Blue  prints  made ^ 600 

KESTLTS   OF   COMPARISON   OF   STRVEYS — CONDITION   OF   REVETMENT   WORK. 

Bolivar  rvvitment  (L  417-41S — length,  4,400  feet). — A  comparison  of  the  survey  of 
June,  1889.  with  that  of  July,  1893,  over  the  entire  space  covered  by  the  original 
revetment  built  in  1888,  shows  no  scour  through  the  mats  themselves,  but  a  consid- 
erable till.  The  average  till  along  the  outside  edge  of  the  revetment  was  16.8  feet. 
(Forty-five  cross  sections  compared.) 

Ashbrook  Xak  revetment  (L  445-447— lenyth,  9,330  feet). SnTYeyBofSovemheT,  1892, 
and  July,  189'i.  compared. 

There  has  been  but  little  scour  through  the  body  of  the  mats.  The  average  scour 
along  tlie  outer  edge  of  the  revetment  was  found  to  be  9  feet.  (Sixty  cross  sections 
compared.) 

(ireenville  IJarhnr  reretment  (L  477-479— length,  11,050  feet). ^BeYetment  built  in 
1891.  Range  3  to  52,  length  5,000  feet,  surveys  of  November,  1891,  and  July,  1883,  com- 
pared; practically  no  scour  through  mats;  scour  along  outer  edge  of  revetment, 
average,  18.7  feet.  Maximum  scour  range  — 51=30  feet.  (Forty-seven  cross  sec- 
tions compared.)  Revetment  built  in  1891.  Range  53  to  70,  length  1,600 feet ;  sur- 
veys of  November,  1891,  and  July,  1893,  compared;  scoar  has  taKen  place  through 
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RESULTS  FROM   COMPARISONS. 

Discharge  at  Arkansas  City  compared  with  discharge  at  Wilsons  Point,  the  latter 
moved  back  one  day : 

OhservationB  of  March-Jjirilf  1893. 

11  observations  compared,  discbarge  computed  in  sections  300  feet  Per  ceut. 

in  wi<lth: 

Mean  per  cent  of  difference 2.  78 

Maximum  difference  from +  9. 40  to  —  5. 2l) 

The  same  11  observations  compared,  discharge  computed  in  sec- 
tions 150  feet  in  width: 

Mean  per  cent  of  difference 3.01 

Maximum  difference  from 4"  S>  ^  ^o  —  6.  2r» 

6  observations  compared,  discharge  computed  in  sections  300  feet 
in  width: 

Mean  i)t'r  cent  of  diff'crence 3.  r»4 

Maximum  difference  from 4-9. 40  to  — 0.20 

Tlie  same  6  observations  computed  using  the  tlanking  method: 

Mean  per  cent  of  difference 2.  92 

Maximum  difference  from +  5. 67  to  —  1. 88 

Ohaervaiions  of  May-June y  1S93, 

16  observatiouH  ccmipared,  discharge  computed  in  sections  150  feet 
in  width: 

Mean  per  cent  of  difference 3. 28 

Maximum  <!ifference  fnuu +  7. 91  to  — 4. 59 

The  same  16  observations  compared,    c(mii)utcd,  using   Hanking 
metluxl : 

Mean  per  cent  of  difference 2. 22 

Maximum  difference  from H-  6*  37  to  —  3. 42 

■ 

In  tbe  March-Ai)ril  observations  at  Arkansas  City  there  are  3  observationB,  and  at 
AVilsons  i\)iiit  1,  where  the  mc;an  obtained  Ity  the  tlanking  method  is  greater  than 
obtained  by  tlie  regular  metbod  by  a  fraction  of  1  i)er  cent. 

'i'lie  increment  due  to  lateral  How  derived  Irom  th<'  tbmking  obscrvationH  at 
Arkansas  City  was  on  an  average  1.4:5  ])er  cent,  and  at  Wilscms  Point  1.28  per  cent. 

In  the  May -June  observations  at  Arkansas  City  there  are  6  observations,  aiitl  at 
"Wilsons  I'oint  none,  where  the  mean  obtainc^d  by  the  (lanking  method  is  ^jcreuter 
than  th<»  dis«liar«j:e  obtain<'d  by  the  regular  method.  This  excess  varies  from  0.46  to 
4>'4  ])<?r  cent  in  tlichc  G  observations. 

'i'he  increment  due  to  lateral  tlow  derived  from  tlanking  obserx'ations  at  Arkansas 
City  was  1.1K>  per  cent  and  at  Wilsons  Point  2.45  jier  cent.  In  these  observatitms 
crevasses  bav«'  been  included  in  the  comparison. 

In  comparing  the  discharges  obtained  at  the  two  stations  it  will  be  seen  from  the 
above  that  the  ])crcenta;:i?  of  diffen^nce  is  less  by  the  tlanking  than  by  the  orflinnry 
method.  The  llankin;;  method  eliminates  the  excess  nu>asured  by  the  meter  due  to 
lateral  How.  and  as  tlh'  time  re(|uircd  by  the  regular  method  for  the  field  work  is 
alK»ut  three  times  as  long  as  that  consnmed  in  tianking.  it  is  entirely  practicable  to 
obtain  fonr  or  live  <lischarges  at  the  same  point  by  the  same  jmrty  in  one  day. 

A  8«'t  of  observations  to  dett'iniine  tin?  \«'rtical  velocity  curve  at  high  wat«r  was 
taken,  which,  when  jdotted,  shows  a  wiilediverg«'nce.  from  that  derived  from  Price^s 
tabb's.  rurther  data  on  this  is  desirable,  as  tlie  accuracy  of  the  tlanking  method 
depends  on  the  correct  r«'lation  of  velocities  at  ditVereiit  depths  to  the  mean  velocity. 

The  reports  of  tin*  obm-rvers.  heretnt'ore  snhmitted,  give  a  very  full  description  of 
the  nu;tliods  employed  and  the  resnlts  obtained. 

(■.\N1N(J    15AMvS. 

TIh'  following  statements  show  the  hii^th.and  <listanccback,  of  the  caving  that  has 
taken  place  in  the  (Jreenville  Iveach,  I7.'>-1S1»  ilt;  miles  of  river),  and  Lake  Providence 
Keach,  517-541)  [Wl  miles  of  river i,  low-water  survi-ys  of  \V\)2  and  1893  comparetl: 

CKFKNVILLK  liKACH. 


LiKalitv. 


I.I  II 'Jill  of    Maximum.  ■  Avrrase 


Ilnrlu'lors  n»'U(l  (left  b.nnk) 

J?inlM'l«)rs  'Tow-  Ui'.'iil.  lotil  nt'  (rii;lit  hii  iiK)    I 

Wartirlil  r«iMU  iiiid    r«.-.s   lliiiil  (I«  It  liaiiK) I 

Tow  Im'.'kI  .ilii»\  !■  l.il;iml  (li^lii  liaiik)    .  .  

Walkri""*  Ii« ml  1»«  l<i'-^   \'aiirliivr  iriixhl  l>aiiK> 

Tot.d  lriii:tli  III"  lavinir.  main  .slion".  47.."i)  •  fi'it.  nrinarh  !hnil('s.     ^Ia\inMiiueaviiig2i)0f(pet  in  depth. 
Walkers  Ilend  (rij;lit  buuk).    :M«aii  caving;  140  luct  in  lUpth.    Li'lt   bauk,  SO.UOOfeet;  right  bonk, 
5UU  feet. 


•  :ivili«:. 

1 

ae]>tli. 

(ltflltll. 

/v.  t. 

'j:{.  i»00 

250 

Vb\ 

7.5«)0 

2M) 

15P 

7.  (HK) 

UO 

3» 

.'>.  ."iiiO 

54P0 

'MV\ 

in.OtH) 

:iuo 

aw 
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LAKE  PRpVIDENCE  REACH. 


Locality. 


Opposite  Carolina  Landing  (loft  bank)  . .. 

Poverty  Point  (left  bank) 

Louisinna  IJend,  lower  end  (right  bank)  .. 

Cordell  to  Duucansby  (left  bank) 

Cottonwood  (right  bank) 

Homochitta  (left  bank) 

Ben  Lomond  to  Shipland  (left  bank) 

Above  Lake  Providence  (right  bank) 

Bend  below  Lake  Providence  (right  bank) 


Length  of 
caving. 


Maximam.  lAverage 
depth.      '  depth. 


Feet. 

8,000 

400 

210 

11,000 

600 

275 

5,000 

600  1 

320 

32,000 

320  1 

12d 

3,000 

80  1 

40 

13.000 

420 

l-iO 

13,000 

1,240 

340 

21,000 

720 

210 

20,000 

400  ; 

150 

Total  length  of  caving,  main  shore,  126,000 feet,  eoaalto23.9  miles.     Maximum  caving,  1,240  feet, 
shipland,  left  bank;  mean  caving,  201  feet  in  depth;  left  bank,  77,000  feet;  right  bank,  49,000  feet. 


Crevasse  measurements. 
CYPRES.S  CREEK  CREVASSE  (R  428). 


Crevasse. 

l^ate  of— 

Meas 

\irement. 

Width. 

Mean  ve- 
locity. 

Discharge 

per 

second. 

Gauge  reading. 

May  29 

'  June  6 . 

Feet. 
1,090 

1 
Feet.     1  Cubic  feet. 
3. 59  1        89.  235 

Arkan.saH  Citv   49  55 

LAKEPC 

3RT  CREVASSE  (R49*;). 

Mav  11 

Mav  13. 

•    19. 
1  Juoe  10 

1                     ! 
618              6.47  1         64.726 

Greenville.  43.8. 

803  :          4.39 

«5  M« 

Greenville.  44.1. 

--- •••# 

1,259             3.44           69,493 

1 

Greenville,  43.2. 

KIGKR  CREVASSE  (R  505). 

May  14 

May  20. 

J  lino  9  . 



339              1.43  !         14,871 
774                3. 28             i7  003 

Greenville.  44.0. 
Greenville  43.3. 

....    :May20. 
June  9  . 

r 

SE  (R  508). 

MATHEWS  BEND 

,         560 

1        989 

1 

CREVAS 

3.32 
4.12 

Mav  15 

18.235 
41,428 

Greenville,  44.0. 
Greenville,  44.0. 

1,549 

59.663 

Measured  in  two  parts. 

652  1          2.76           14  115 

(Treenville  43  3 

WYL^ 

1,672  1          1.72           24,469 

Greenville,  43.3. 

2,324    38,584 

1 

i"S  CREVASSE  (R  545). 

Measured  in  two  parts. 

May  2:; 

....    Mav  26  . 
29. 

2.300 
2. 950 

4.91         200,010 
6. 40  1       230. 193 

1 
Wilsons  Point,  39.6. 
Wilsons  Poiut   30  3 

FUnr  across  Ashbrook  Xeck  (L  44G-45()). — Length  along  axis  of  neck  perpcndicnlar 
to  llow,LM,(M)()  loot.  Average  <lo]>tb,  5.4  feet;  average  surface  velocity,  1.5-1  feet  per  sec- 
ond ;  nuan  velocity,  taken  at  nine-tenths  or  1.39  feet  per  second.  Flow  across  neck, 
171.470  cuhic  feet.     Measured  June  8,  Greenville  gauge,  43.4. 

/Voir  (tcrosH  Cfu'tcrs  Xcck  (L  4<ll-474). — Length  of  haseon  which  measurements  were 
ni.'Hle.  22.*_'*J0  feet:  avernge  de])th.r».7  feet;  mean  velocity,  2.07  feet  ]>er  second.  Dis- 
cliarge,  2('»J.174  cuhic  feet.  Length  of  l)ase,  8,000  feet.  Average  depth,  6.4  feet;  mean 
velocity,  1.11  feet  per  second.  Discharge,  56,832  cuhic  feet.  Total  discharge,  319,006 
cuhic  feet  i)er  second.     Measured  May  25,  Greenville  gauge,  44.2. 
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Tlio  c'xixiis*.'  of  tin?  i>arty  was  as  follows: 

Salnrifs  oHitrers  aii<l  lal>or<;r.s $7,  664.8*5 

Subsist  tnco 1,261.91 

»Siii>plios,  iudiulin^  fuel  for  stt*aniors Si)^.  W 

Total 9,  2^5.  a] 

Amount  charged  to  hi^h- water  <liscliarg»» 1.  84S.  4."i 

Cost  of  surveys  i)roper 7,  386. 90 

In  conclu<lin«j:  the  report  of  the  operations  of  the  survey  imrty,  I  desire  to  expreaa 
my  n]>preeiatiou  of  the  ability  and  care  displayed  by  Mr.  Churles  H.  Miller  in  rarry- 
iu^  out  the  diilVrrut  surveys,  and  to  his  assistants,  Mr.  P.  L.  Low,  L.  L.  GriffithB,  and 
Stevenson  ArduT,  Jr..  for  faithful  and  etlicieut  bcrvice. 
Very  resjieet  fully, 

Arthur  Rider, 
AesiBtant  Engineer, 
Cajjt.  C.  McD.  ToWNSKND, 

CorjiS  of  Kn<j\uv4.*r8j  l\  S.  A. 


Appendix  3  D. 

STATKMTNT    SUUMITTKD    HY   U.  S.  ASSISTANT   KN«;iNKER   ARTHUR    HIDKR,    OF   RKPATRS 
TO    I'LANT,  TIIIKI)    DISTKK^T,  IMPROVING    MISSISSIPPI   UIVEU,  MAY   1,  1893,  TO    APRIL 

3(),   1894. 

Steamer  Kmma  FAherUhje.     Now  pillow  blocks;  ordinary  repairs  to  hnli, 

cabin,  au<l  machin«*ry  during  the  season $1, 119.01 

Steamer  OHwola.     New  p;uanls  und  nosing;  ordinary  repairs  to  eabin  and 

hull:  re])airs  to  boilers  and  machinery  during  the  season ;  painted 1,989.93 

Steanua-  V'nUdla,    Ordinary  repairs  to  eabin  and  hull;  new  eylinders  and 

re])airs  lomarhinery;  new  mud  drum;  ])ainted 2,265.73 

Stramer  Vidrttf.'     Put  on  doi-k  and  break  in  bi>ttom  repaired;  ordinary 

re])airs  to  hull  and  machinery  during  the  season;  ]>aiuted 808.84 

StcanuT   Meter. ^     Docked   and  jijeneral  overhauling;    frames,  rakes,  and 

si<le  plank  renewed  where  ne<'essary ;   machinery  overhauled;  general 

rei>airs;  painted 1, 1?57. 78 

Tug  rurker,     Hull  r«d>uilt;  n'pairs  to  cabin  and  machinery ;  new  wheel; 

pa  i  u  ted 4, 843. 51 

Mod<'l  barge  Apaehe.     Calked  above  light  water;  deck  re]>aired 127.06 

Model  barge  Chet/enne.     Calked  above  light  water;  decked  and  liog chains 

rejiaired 200. 14 

Model  barge   Chinook.    Calked   above  light   water;  broken  frames  and 

]>lank  rrpaired ;  repairs  to  deck 148. 53 

Moilel  barge  C'ow<rt«c/»«.    CnlktMl  above  light  watiT;  repairs  to  deck 78.18 

Model  barge  Maricopa.     Calking  and  minor  repairs 38.94 

Model  barge  J/o/( arc.     Re])airs  to  sides;  calking  and  repairs  to  deck 321.77 

Modtl  bjirge  Xe:  Perce. "^     I*ut  on  dock;    barge  rebuilt  ;  now  frames,  sides 

and  bottom,  main  keelson 3,806.83 

Modrl  barge  Viate.     Calked  above  light  water;  repairs  to  deck 78.21 

Model  hiiv^i}  AShoHhoiie.     Calkedabove  light  wat»'r;  sidt^saud  deck  repaired.        317.70 
^lodf'I  barge  Cintah.     Plank  on  sides  set  ui>  and  respiked;  calked  above 

light  water 215.79 

(Jrader  No.   I.     Calked  above  light  water  and  cabin  repaired 107.11 

Gra<ler  N(j.  S.     Deck  and  rakes  calked;  eabin  re i>aired;  new  liner  for  air 

l)ump 121.83 

(trader  No.  77.     l>cck  and  rakes  calked;  rejiairs  to  cabin 78.61 

(Quarter  lM»at  No.  IT).     Minor  re]>airs 16.04 

(Juartrr  boat  No.  17.    Deck,  outside  of  cabin,  and  rakes  calked 38.45 

(}uart.«'r  boat  No.  10.     Minor  repairs 7.00 

(Quarter  boat  No.  'M.     l»*e]>airs  to  guards;  nunorro])airs  and  calking  above 

light  water:  steam  pump  and  pipes  in  hold  overhauled  and  repaired...         260.21 
MarhiiH'  shop  No.  'J2'J.     Derk   calked;   ventilators  cut  in  hull;    general 

re])airs  to  machin<'ry  and  tools  during  the  season;  fire  pump   repaired 

an<l  set  up 376.51 

Pile-driv<M'  No.  31.     Machinery  overhauled 21.00 

Pile-driver  No.  82.     Marhiiicry  overhauled;  now  furnace;  decks,  sides  and 

rakes  calked '. 147.48 
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Pile-driver  No.  33.     Same $166.72 

Pile-driver  No.  49.     Same 12X.  91 

Pile-driver  No.  31.     Samo 140.19 

Pile-driver  No.  54.     Same 70.  76 

Mat  boat  No.  32.     Sides  calked  aud  extra  chaius  jnit  in ;  ways  repaired  ..  97.  87 

Mat  l)oat  No.  el'A.     Same 130. 01 

Dumi)Bco\v  No.  2. "     IMitondock;  rotten  ])laDk  in  rakes  taken  out;  sheatli- 

iiij;  in  \vells  renewed  where  rotten  ;  sides  and  deck  calked 849.  76 

Barge  No.  79.     (talked  above  light  water 39.03 

Barge  No.  H.     Same 36.  .">0 

Barge  No,  82.     Same 39.    6 

l?arge  No.  84.     Same 53.  02 

Barge  No.  108.     Minor  repairs 9.  08 

Barge  No.  135.     Calked  above  light  water 41,  31 

Barge  No.  1 30.     Same 34.  05 

Barge  No.  137.     Same 34.  78 

Barge  No.  138.     Re])airH  to  deck 20.  55 

Barge  No.  530.     Same 18.  56 

Barge  No.  534.     Same 12.  40 

Barge  No.  535.     Repairs  to  deck •  28. 66 

Barge  No.  512.*     Docked;  sides,  deck,  and  rake  repaired  ;  calked 191.80 

Barge  No.  542.*     Same 104.18 

Barge  No.  543. '     Docked ;  rakes  repaired 34.  84 

Barge  No.  545.     Calked ;  now  hatch  covers  aud  pump 90.  79 

Barge  No.  547.     Same 98.  00 

Barge  No.  548.     Calked;  rejiairs  to  rake 44.  05 

Barge  No.  519.     Calk«'d  above  light  water 42.  27 

Barge  No.  550.     Calked  above  liglit  water;  repairs  to  rakes 121.81 

Barge  No.  204.     Calked  above  light  water 47. 04 

Barge  No.  225.     Same 42. 67 

Barge  No.  514.  *     Docked  ;  calked  above  light  water,  and  repairs  to  rake..  87.  36 
Barge  No.  230.     New  deck,  timberheads,  sides,   and  rakes;    calked  above 

light  water 640.52 

Barge  No.  212.     Minor  repairs 1.  75 

Barge  No.  201.     Repairs  to  sides  and  deck ;  recalked  above  light  water..  .  314.  38 
Barge  No.  217.     New  head  block ;  repairs  to  deck,  and  recalked  above  light 

water 124.19 

Barge  No.  214.     Repairs  to  sides  and  deck ;  recalked  above  light  water.. .  243. 68 

Barge  No.  220.     Rei>airs  to  sides  and  deck 27. 58 

Barge  No.  226.     Calked  sides  and  rakes ;  deck  repitched 95.  78 

Barge  No.  174.     Repairs  to  rake 21.  72 

Barge  No.  188.     Calked  above  light  water 57.98 

Barge  No.  538.     Same 37.85 

Barge  No.  532.     Minor  repairs .87 

Quarter  boat  No.  38.'     Docked;  new  gunwales,  tloor  timbers,  rakes,  deck 

at  each  end,  head  blocks  and  timberheads  calked 714.77 

Quarter  boat  No.  00  (named  Louisiana).     Calking  and  rex)air8  to  cabin  ...  33. 03 
Quarter  Ijoat  No.  158."     Docked;  new  bottom  gunwales  both  sides;  new 

steamers  and  rakes,  and  guards;  cabin  from  old  quarter  boat  No.  36 

moved  over  and  titted  with  kitchen  and  dining  outfit  for  mechanics' mess 

boat 983.83 

Qjiarter  boat  No.  88.     Repairs  to  guard  stanchions 2. 62 

Quarter  boat  No.  86.     Calked  above  light  water 37.11 

Quarter  boat  No.  87.     S:ime 32.70 

QujMter  boat  No.  142.     Minor  repairs 6.30 

Quarter  boat  No.  154.     Calked  above  light  water 40.48 

Quarter  boat  No.  155.     Deck  and  sides  above  light  water  calked;  ranges 

an«l  kitchen  outfit  repaired 89.  69 

Quarter  ]»oat  No.  156.     Deck  calkc^d;  ranges  and  kitchen  outfit  rej)aired 40.  09 

Qnartrr  l»oat  No.  157.     Repairs  to  guanl  stanchions 2.62 

Quarter  boat  No.  159.     Minor  rei>airs .87 

Property  bojit  No.  85.     Repairs  to  inside * 28.28 

Carprnter  shoj)  No.  78.     Deck  calked;  repairs  to  machinery;  new  stack 

for  bojler \ 142. 09 

Barge  No.  175.     Minor»repmrs 1.  75 

Barge  No.  110.     Same 14. 17 

Barge  No.  531.     Same 1.31 

l^arge  No.  47.     Same 3.  94 

P^uel  barge  K.    Calked  above  light  water 12. 68 

Fuel  barge  A.     Same 64. 63 
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Store  boat.     Minor  repairs $8. 75 

Dry  dock.     Calked  above  li^ht  water;  new  cushion  for  apron;  all  pipes 
and  pumpH  overhauled;  new  valves  for  rotary  pninps;  minor  repairs  to 

uiarhmery  during  the  season 292.  (U 

Dredge  Sleiige.    M  inor  repairs 29. 37 

Totiileost 25,894.76 

Boats  marked  '*  ',"  10  in  number,  have  been  docked. 
Very  reRjiectfully, 

Arthi'r  Hider, 
Aaaiatant  Engineer. 

(inKKNVILLK,    Miss.,  Mmj  i^2j  1S94, 


Appendix  3  E. 

Cost  of  IcrviH  in  the  third  district j  built  and  cnhirqcd  by  the  United  Siatea,  from  /&v*  to 

May  31,  1894. 

MISSISSIPPI. 


Yr;ir  built. 


Naiuo  of  l«»v<?t*. 


1>!WL*-1«0:!, 


IMKJ  .. 
is<»:i... 

ih«»:j... 
I8u;{ . . . 


Li-vrc  roiifttnirtioii 

Hi;:li- water  ]jrot«Ttioii. 

repairs,  anil  eugiiirer- 

iiiii  I  xjH'ii^rs. 

Stat  lull  0  t<»  L'lio 

Station  4o«Jtor)80 

Statiim  ^i^}^  tijltUii 

Station  m)0  tol.UUO 

Station  lOUn  to  Vim 

Station  ll'lH)  to  r.'Ol 

Station  12*.»1  to  Wl'l 

Lcota 

Ki>sc(lalc,   Station    1473 

to  l.')7'J-h58. 
Ili^rhwatfr  ]»r(»t<'rtion, 

rrpairs.  and  i-nyinrrr- 

in«:  j'\iu'n?<i.'M  to  Mav 

31.  Iri'.M. 

Total  cnbii'  vanls 
to  May  31.1K'.»4. 

Total  lost  to  Mav 
31  18.14. 


iJuilt  by— 


Starlin;*  «.V  Smith  Co  ... 
\V.  L.  Wit  hers  \-  Co.... 

, <lo 

Timothy  Sullivan 

Starlinu'  A-  Smith  Co  ... 
Arnold.'  l)c  Uaris  \.  Co. 
W.L.AVitherB  A:Co..,. 
^lerritt  WilliamH 


ISogue  A:  Co 


Cubic 
yardH. 


CoMt,  includ- 
ing extra 
work. 


3.  445, 139 


I 


.124.  238 
79, 145* 
81.0<U) 
77. 3»3 
127.  5fi« 
119.  liUL' 
73.  «»6 
1)2.  276 
51,055 


4,  2;U).  781 


$785,172.22 
135. 313. 44 


23,605.22 
14. 642. 56 
14. 389. 03 
14.704.07 
22, 902.  24 
19,519.31 
12.712.56 
7. 574. 78 
7,339.16 

24,684.68 


Location 

on  inch- 

to-niile 

mmp. 


1,082.010.87 


L360 
L373 
L380 
L390 
L392 
L393 
L3«5 
L512 
L388 


("uHt  of  Uvirs  in  the  thint  district.  IniiJf  and  cnlartjvd  by  the  United  States,  from  188S  to 

May  .11,  is: if. 


ARK.VNSAS. 


Yt'ar  Iniilt. 


ISKj-l'^H:! 
lS^•J-l^•.^:;. 


>ianM*  of  li'Vri". 


1WI3. 


IH'C!  . 
18l»:i.. 
1893.. 


Li'vtt*  (-(iimtnirtion 

jli;ili\Nat«  r  iuuif(  ti<in. 

n-i)airs.  and  »'Mnini'«i- 

in;;  <xi)rn»«t  •><. 
Opossum  Inik,  .'^litiion 

37 1-4  U. 
1 5«»1 1 V  iiw.StjitioTi «».')- rj7 
P:i>tona.St:ition  rj!^   1»M 
l)(ilan<-\s  Loop.  Station 

tLM-0J?9. 


I'liilt  bv- 


('ubi<'  vanls. 


4.3(ll,4!K) 


Siarlin^r  vV  Smith  Co lni»,  :;m» 

Arnold.  1)<'  (;aris  A  Co. . '  fXJ.  l»lV.  2 

Til.'  Wliih'liill  Co IWui 

KiuiMt  Ilynrr j  tin. -J-J; 


CoMt.iui'liul- 

ing  I'xtra 

work. 


fP08. 
20l», 


040. 02 
70J.G8 


22,  »t;».  hO 


11. 

15, 

9, 


411.10 
l'.»4.  Ml 
599. 54 


Location 

ou  inch- 

to>niili* 

map. 


K428 

K  4iri 
l:  406 
K4S6 
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Cost  of  levees  in  the  third  district j  built  and  enlarged  by  the  Unit^  States,  from  1882  to 

Mvy  31,  7<95^— Continued. 

ARK  AN  S  AS— Continued. 


Year  built. 


Njune  of  levee. 


Built  bv 


1893. 
1893. 

1893. 

1893. 

1893. 

1893. 


1893 

1893 

1893 

1H«>3 

1893 

1893 

181>3 


1893. 


L«laiul,  Station  690-790 . 
Vauchise,  Station  832- 

802. 
Lakcport,  Station  121C- 

12U1. 
Lakeport,  Station  1292- 

i3r)8-i-(;«. 

liclow  l.akeport,  Station 
40-105. 

Ailanis  Front,  Station 
100  300. 

Ki.irtTS  Loop,  Section  1 . . 

Kiji;er3  Loop,  Section 2. . 

Risers  Loop,  Section 3. . 

Sains  Field 

Matlicws  Bend 

Lcland  Spur 

Mathews  Bend  Ban- 
quette. 

Luua  Levee 

E.xpended  hi«jh-\vater 
protection.  rei)air8, 
au«l  eu>;ineering  ex- 
penses to  May  31,  1894. 

Total  ruble  yards 
to.Mav  31,"  1894. 
Total  cost"  to  May  31. 
1894. 


Ernest  Hyner 

McLaughlin  Bros 


Jas.  S.  Peak ^ 

J.  B.  Lewis 

Eniest  Hyner 

Kil Patrick  &  Storor  . . 


Jas.  S.  Peak 

Tiniothv  Sullivan 

do*^ 

W.  A.  Sliippey 

C.H.Dulaney  .... 
Hujrh  McC.'arten  . . 
L.  C.  Dulaney 


Sullivan  «fc  Lewis. 


Cubic  yards. 


114,516 
5«,155 

42. 118 

57,620 

146,  314 

282,  694 

55,  892 
67.768 
59,  229 
139,  924 
100,  916 
14.709 
24,524 


5,  769, 674. 2 


Cost,  includ- 
ing extra 
work. 


$21, 689. 33 
15, 161. 85 

5,  054. 16 
8,  643. 00 

26, 248.  Ti 
40,  962.  35 

6,  707. 04 
9, 406. 20 
8.  286. 13 

19,  575.  37 

13,119.08 

1,470.90 

2,881.57 

♦5,311.30 
67,  609.  63 


1,419,009.70 


Location 

on  inch* 

tomile 

map. 

R485 
R487 

K495 

K495 

K496 

R498 

11504.5 

R505 

R505.5 

R425 

R508 

R468 

R508 

R468 


*  Retained  per  cent  not  paid  last  report. 

Cost  of  levees  in  the  third  districty  built  and  enlarged  by  the  United  States,  from  1882  to 

May  SI,  1894. 

LOUISIANA. 


Year  l)uilt. 


Nani»*  of  levee. 


1882-1893...    Levee  construction 

1882-1893...  Ilij:li\vater  protection,  re- 
j>;iirs.  and  engineeriiiiJ  ex- 
jienses. 

1893 Villa  Vistn,  upper  .'section  ., 

1MJ3 Villa  Vista,  njiddle  secti«)n.. 

181I3 ^'illa  Vista,  lower  section . . . 

18!>3 Salem,  up|)er  se<-tion 

18i)3 Salt  in.  loWrr   seetion 

I  Iliiili  \\ater   j)rote«tion.    re- 
j)aii"s,  and  eniiineerin^  ex- 
lieus«'s  to  ^lay  31,  1894. 
Total  cubic  vards   to 

May  31.  1804. 
Total  cost  to  Mav   31, 
1894. 


Built  bv— 


Cubic  yards. 


M.  V.  Ilonry 

J  no.  Scott  &i  Son 

AV.L.  Withers  &  Co 

Manning  &  Gibson. . 

do 


2,454,774 


129, 086. 7 
135.  652.  2 
166,  732.  2 
97,  720 
144, 443.  2 


3, 128,  408.  3 


Coat,  in- 
cluding ex- 
tra work. 


$528.  722. 88 
133,  207. 92 


19,  272.  63 
25.  027. 80 
28,  344. 47 
15,  63.').  20 
20, 929. 81 
11, 962.  87 


783, 103.  58 


Location 

on  iuch- 

to-niile 

map. 


R  573 
R  574 
R  575 
R  565 
R  566 
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List  of  cirilian  cutjinvvrs  employed  on  work  of  rirer  atid  harbor  improvement^  in  ekaryc 
ofi'apl.  V.  Mel),  TowuHend,  Corpn  of  Kntfmeers,  from  May  31,  1893jio  May  31,  lS94f 
inclnHiref  under  the  river  and  harbor  actn  approved  August  II,  1S88,  September  i9, 
JSUO,  Marek  ./,  lS9/j  July  /;,  JSO.?,  and  sundry  elril  aet  Mareh  3,  1S93, 


^aiiM'  uikI  rosidciict'. 


Arthur  llitlor,  Green- 
vilk'.  Miss. 


E.  C.Tolliii;;or,  (JnM-ii- 
ville.  Mi»a. 


n.  St.  I  J.  CopjMM',  Virks- 
biirj;,  MIhk. 


John  J.  Honport.  Ar- 
kansa.H  ('it  v,  Ark. 

J.D.Van  dieter,  Kohc- 
tluh',  MiH8. 

W.  S.  liniwn.  Lako 
l*r»vith'uri*.  La. 


Time 

Conipiii 

eni- 
ployiMl, 

Hat  ion 
per 

Wl 

months. 

nnmth. 

. 

12 

$250.  (H) 

rireo 

12 

175.00 

Where  rniph»yi'il. 


TTork  on  wliich  employed. 


12 

12 
12 

12 


175.  (»0 


150.  <H) 
1.-.0.00 


OriK^nville,  MUn '  Care  and  repairs  to  plant ;  repain 

to  ri'Tetineiit  Loniftiana  Bend. 
Bolivar,  Mian.,  and  Delta  VvkoXy 
La. 

do Ctmstniciion  and  repair  of  loveei 

in  MiMHisHippi  aoath  of  itreen* 

I      ville  and  in  ArkauMia  aoiitli  of 

(Sroenviile  to  LoniBiana  line. 

Surveys  at  Greenville  and  I>elta 

Point;  ronatruction  and  Tfuair 

of  levcc8  in  Arkanaan  north  of 

(iret^nvillc. 

Vrkannas    City,  KlmI     ConMtruction  and  reiwir  of  leveei 


VickBhnrg,    Miss., 
Arkansas  Citv.  Ark. 


Fiirk,  Ark. 
J{o.sedale.  MIhh. 


15().  00      Lake  Providence,  La  . 


in  Arkanaaa. 
Confltnietion  and  repair  of  leveei 

in  MiHsisaippi  north  of  Green* 

ville. 
ConHtruction  and  repair  of  levees 

in  Louisiana,  Third  Diatrivt. 


Approximate  value  of  plant  helonglng  to  the  United  States  and  used  upon  Ike  third  dls» 

trlet,  MlmtiHHlppl  JUvery  May  31^1894. 


C'luHH  of  i)ri»perty. 


Steamer  Ktherid;je 

Sleamer(»>.ceola 

Stvamer  Vidalia 

St4'amer  V«'dette 

Steanu-r  Meter 

Tnj:  Parker 

!MaltrfRH  boats 

]Iead<|nart('r  Imat 

Quarter  boats  with  onttit. 

Store  and  shop  lioatH 

Ilydranlie  t:raderrt 

llydranlie  jrraders  (nniall) 

Barvres.  model 

Barp's,  square 

Bar;;iH,  fuel 


'  Approxi- 
PieceH.       mato      | 
value.    ! 


I 
1 
1 
1 
1 

1  . 

G  ' 

1 

14 

2 

0  ■ 

1  I 
10  I 
80 

3 


$8.(K)0 
(i,  000 
5, 000 
a,  500 

2,  500 

3.  500 
G.iKK) 
1,200 

10,  200 
1,500 

12,  000 
500 

10,000 

90,  0(M) 
2,400 


ClaHs^of  iiroperty 


Dump  Rcowa 

(/alkin^  tlata..   

^Machine  ahou  with  outllt .. 

FhKitin'i  doek 

Camel  cfoeks 

Pile-drivers  and  machinery 

Yawlrt 

Skills 

Dredge  Monpo 

Tools  and  appliances 

Otliee  furniture,  safe,  etc  . . ., 
Surveying  instnimcuta 


Total  value  . . 


Approxl- 
Piecea.      mate 
value. 


I 
2 
9 
1 
1 
8 
6 

7! 
55  : 
1 


95,000 
luO 

:.50o 

15,000 

100 

100 
500 

10.000 

800 

250 

2.000 


201150 


Finaneial  statement. 


LAKE   PKOVIDENCE   KKACH. 

Ralanr*^  May  31, 1893 $24,725.03 

All(>tt<Ml  during  current  liscal  rear 10, 000. 00 

$34,7^.03 

Expnulea  to  May  31,  181)4 28,170.H4 

Halance  May  31, 1894 6,554.09 

III  liand  6, 554. 09 

T^t'.ss  aiiioiint  rovcrcd  by  t'xiHtin«if  <M>ntrartH  and  liabilities 931.33 

Availalilc  balance  May  31,  1891 5,622.76 

Expenditures  apportionod : 

Labor  on  oon.stniction  2,074.02 

Material  for  construction 8,534. 18 

SiibsistoiKc 4,106.91 

(.'o.st  of  plant,  repairs,  ami  onttit 8^846.80 
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Expenditures  apportioned: 

Care  of  public  property $556. -17 

Towage  and  steamer  expenses 5, 135.  65 

Administration  nnd  ottice  expenses 3,427.54 

Medicine  and  medical  attendance 316. 67 

Miscellaneous 171. 00 

Total 28,170.94 

Amount  that  can  bo  profitably  expended  during  tiscal  year  ending  June 

30,  1896 • 300,000.00 

VICKSBURG,    MISS. 

Balance  May  31,1893 $6,039.62 

Expenditures  to  May  31, 1894 5,  931. 55 

Balance  May  31, 1894 108.07 

In  hand 108.07 

Less  amount  covered  by  existing  contracts  and  liabilities 108. 07 

Expenditures  apportioned: 

Labor  on  construction 2, 604.  26 

Material  for  construction 1, 012.  74 

Subsistence 247. 33 

Cost  of  plant,  repairs,  and  outfit 87.  67 

Care  of  jiublic  property 110. 83 

Towage  and  steamer  expenses 1,600.22 

Administration  and  office  expenses 210. 17 

Medicine  and  medical  attendance 58.  33 

Total 5,931.55 

LAKK    BOLIVAR    FRONT. 

Balance  May  31,  1893 $2,622.80 

Allotted  during  current  liscal  year 15,  000. 00 

$17,622.88 

Expended  to  May  31,1894 17,518.42 

Balance  May  31,1894 104.38 

In  hand  104.38 

Amount  covered  by  existing  contracts  and  liabilities 104. 38 

Expenditures  apportioned: 

l^abor  on  construction 4, 511.  08 

Material  for  construction 5^674.39 

Cost  of  ]>lant,  outtit,  and  supplies 462.03 

Care,  of  public  property 458.84 

Towage  and  steamer  expenses 3,  300. 38 

Administration  and  office  expenses 719.93 

Subsisteuce 2,  098. 47 

Medicine  and  medical  attendance 293. 30 

Total 17,518.42 

PLANT   THIRD    DISTRICT. 

Halanre  Mav  .SI,  1893 $5,681.71 

Expanded  to  May  31,  1894 5.681.71 

Expenditures  apportioned : 

Lal)or  on  repairs 735. 25 

Material  for  construction 2,376.  54 

Cost  of  plant,  outfit,  and  supplies 1,402.53 

Care  of  plant 979. 50 

Subsistence 123.  33 

Miscellaneous 64.  56 

Total 5,681.71 
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PLANT. 

Allotted  duriiij^  current  fisoal  year $113, 000. 00 

KxpoDded  to  May  81, 1894  .../. 82,640.95 

Balance  May  31,1891 30,359.05 

Jn  Treasury '. 40, 000.00 

Les8  amount  overdrawn .'. 9, 640. 95 

30,359.05 

LcKH  amount  covered  l)y  cxistinjjj  ccmtracts  and  liabilities 26, 200, 00 

Available  balance  May  31,1894 4,159.05 

Exi)euditures  a]>])ortioned : 

Labor  on  repairs 16, 949. 57 

Material  for  repairs 12, 060. 67 

Cost  of  plant,  supplies,  ami  outfit 27,085.76 

Care  of  j)ublic  i»roperty 10,459.00 

Administrati(m  and  olKco  expenses 5, 836. 62 

Medicine  and  medical  attendance 519. 13 

Subsistence 9, 430. 28 

Miscellaneous 309. 92 

Total 82,640.95 

Amount  tliat  can  be  profitably  expended  during  tbe  fiscal  year  ending 

June  30, 18iK> ! '. 60,000.00 

srUVKVS,    GAU<iK.S,    AND    OBSERVATIONS. 

Halancc  May  31, 1893 $298.42 

Allotted  durinjr  current  liscal  year 12,  000.  00 

^12  298.42 

Exi)eiidrd  to  May  31, 1S<I.I , ?]  OOtIsS 

Malaucc  May  31.  ISIM 5,290.83 

In  Treasury 5, 000. 00 

In  hiind 290.83 

5,290.83 

I.css  liabilities • 800.00 

Availalde  balance  May  31.  1S!M 4.490.83 

Expenditures  apportioned: 

Surveys 4,914.83 

Steamer  cx})enKes 1, 256. 19 

Out  lit,  material,  ami  stati<niery 341. 11 

Siibsistenee 435.76 

Misc(  11  ;i  neons 59.70 

Total 7,007.59 

Amount  that  can  be  ])rolitablv  expended  during  fiscal  year  ending  June 

30.  ISIM; 12,000.00 

I.oUKK    Y.\/«M>    I.KVEK    IHSTKKT. 

balance  May  31,  l.x93 $24,918.98 

Allotted  during  current  liscal  vear 150,  (XX).  00 

$174, 918. 98 

Expeude<l  to  May  31.1X<»t 162,134.21 

Halanee  Mjiy  31.  IS'.M 12,7W.77 

In  hand 12,7K4.77 

Less  lisibilitie>s 600.00 

Av:iilabh-  bjilaiic  May  ;jl.  lSi»4 12,184.77 
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Expenditures  apportioned: 

Levee  construction  and  repairs $142, 205. 51 

Engineering  and  ottice  expenses 15,290.69 

High-water  protection 4,638.01 

Total 162,134.21 

Amount  that  can  be  profitably  expended  during  llscal  year  ending  Juno 

30,1896 300,000.00 

* 

IPPEU   TKXSAS   LEVKE    DISTRICT. 

Balance  Mav  :n,  1893 $27,479.32 

Allotted  during  current  fiscal  year 300,  000. 00 

327,  479.  32 

Transferred  to  Middle  Tensas  Levee  District $5, 000. 00 

Expended  during  current  Hscal  year 309,  302.  00 

314,302.00 

Balance  May  3,1894 13,177.32 

In  Treasury 10,  000. 00 

In  hand 3,177.32 

13, 177. 32 

Less  liabilities 1,000.00 

Available  balance  May  31, 1894 '  12,177.32 

Expenditures: 

Levee  construetion  and  repairs . .  263,958.98 

Engineeriug  and  office  expenses 21,  787. 28 

High- water  protection 23,555.74 

Total :  309,302.00 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  Jane 

30, 18<;6 300,000.00 

.MIDDLE    TENSAS    LEVEE    DISTRICT. 

Balance  May  31,  1893 $17, 34L  19 

Allotted  during  current  fiscal  year 100,  000.00 

B V  transfer  froui  Upper  Tensas  Levee  District 5, 000. 00 

$122, 341. 19 

Expended  to  May  31,1894 121,172.78 

Balance  May  31,  18iM 1,168.41 

In  hand 1,168.41 

Less  liabilities 600.00 

Available  balance  May  31,1894 568.41 

Expenditures  apportioned : 

Levee  construction  and  repairs 109,209.91 

Kngineerinji:  and  oflice  expenses 7,550.  07 

Iligh-\vater  protection 4,  412.  80 

Total 121,172.78 

Amount  that  can  b(^  prolitably  expended  during  fiscal  vear  ending  June 

30,  Isih; \ 300,000.00 

nirnoviNt;  iiarror  at  vicKsntm;,  miss. 

Balance  Mav  'M.  18!)3 $55,812.28 

Expend. Ml  to  May  31.  1891 44,758.52 

Balance  in  band  May  31,  1894 11,053.74 

Available  balance  as  above. 

t.:n(^  1)4 ISO 
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Expenditures  apportioned: 

DredpriDg |27,601.] 

Labor  on  construction 4, 96B/ 

Material  for  construction 4, 497.9] 

Subsistence 2, 164.r 

Cost  of  plants  repairs,  and  oatlit 12J 

Care  of  public  property 1, 199. 1S| 

Towage  and  steamer  expenses 2, 079.8M_ 

Adnrnistration  and  office  expenses 2, 183.  Mr 

Medicine  and  medical  attendance 250. (W] 

Miscellaneous 571.81^  < 

Total 44,758.911  | 

Amount  that  bo  profitablv  expended  during  liscal  year  ending  Jnue  30, 

1896  (for  Delta  Point)  .'. 200,000.06 

IMPHC>VIX(i    IIAKBOK   AT   GREENVILLE,    MISS. 

Balance  May  31, 189.3 16,241.54 

Expended  ti)  May  31, 1891 2,991.88 

Balance  May  31, 1894 2,240.06 

In  hand 2,249.06 

Less  amount  coveted  by  existing  contracts  and  liabilities 976.16 

Available  balance  May  31, 1894 1,873  50 

Expenditures  apportioned : 

Labor  on  construction 1, 040. 84 

Material  for  construct  ion 685. 41 

Care  of  public  i)roperty 27. 00 

Towage  and  steamer  expenses 1,014.54 

Subsistence 148. 50 

Miscellaneous 71.50 

Total 2,991.88 

Amount  thai  cau  be  i)rotitably  expended  during  fiscal  year  ending  Jnne 

30,1890 , 100,000.00 

STONE. 

Allotted  during  current  fiscal  vear $100, 000. 00 

Expended  to  May  31,  1891.../. 42,824.19 

Balance  May  31,  1S91 57,175.81 

In  Treasury 80,000.00 

Less  amoun  t  overdrawn 22, 824. 19 

67, 175. 81 

Less  amount  <'()vercd  by  <'xistingcouti'acts 57, 175.81 

Expeuditures  apportioned : 

Stone 15,902.99 

Towin«r  and  steamer  expenses 16,  846.93 

Cost  of  plant,  outfit,  and  repairs 4,834.70 

(■are  of  )»ublic  pro]>erty 566.50 

Administration  and  otlice  expenses 1,522.65 

Subsistence 8,007.84 

Misi'cUaneoua 148.08 


*f  ^ 


n.tal 42,824.19 
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of  proponah  for  levee  work  in  Lower  Yazoo  leree  district^  received  and  opened  hif 
Capt.  C.  McD.  Toxcnsendy  Corps  of  Engineers y  December  J,  1893. 


Xiimo  of  bidder. 


Ktitaw  to 
Mounds 
Landing. 


Barnes 
Landing. 


Warfield 
Point. 


Hayes    I    Haves 
! Landing,  I  Landing, 
lower 
section. 


.  Critt^ndt'U 

.IcTi''ho  A:  Co 

tnns  VV.  Kilpatrick 
I  A.  CUnnon 
•i«'.«*  A.  Dainerou 

.  Lfwi.s 

».  Sheltoii 

lesT.  V/orthington 
I  (r.  S«'ssi«/nrt 
Whitohill  Co 
nin^  A  (iibaon 
es  Kt'iHiodv 
•n  Clay  . . .' 
.  Slu'lton  . . 
13  <fc  \Vo«mI. 
.  U.  llarvt'v 
vll  &  Wat  kins 

Till  Ion    

L..  WitluTrt  &.  Co 

M«  TiKlu,  Ai  Co 

.  Lamb 

nt'tt  &-  Olirien 
.anghlin  Bnm 
8<'i»at!'('nb«'r;; 
.'8t  llyiuT. . . . 
h  McCart«'n 
•  •8  IL  Cury. . . 

.  Hod  no 

othv  Sullivan 

S.  "NViiilor 

linj:  Si  Smith  Co 
in  n.  Ilol^ason 
uld  it  l)«'(iari.x 
.  Diilamy 
\.  Shippcy 


u  k  to  1m-  jiaid  for  Irom  allutmeut  for  tiscal  year  oiidiug  Juno  30,  1895. 


V 


2964   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Abstract  of  proposals  in  Vpper  Tensas  levee  district  for  the  fiscal  year  ending  June  30f 
IS95t  revciccd  and  opened  by  Capt,  C,  McD,  Totcnsend,  Corps  of  Engineers,  December 

19,  1893, 


No. 


'  Iio?Sy  Bayou  to  Gaines 
j        '   '   Laiiding. 


Panther  Fon'st. 


Sterlinjr  to 
Lonittiaua  line. 


Naiuc  of  bid»ler. 


1 
2 
3 
4 
5 
7 
8 
9 
10 
11 
12 
13 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
32 
33 
34 
35 
30 
37 
38 
39 
40 


Station 

1320  to 

1385. 


P.  F.  Lamb 

Jeffries  &:  Danioron  . 

John  (j.  Sessions 

Timothy  Sullivan  ... 
Terreir&  Watkins.. 

J.  E.  Brj-an 

]kIcLaa;;nlin  Dros  . . . 
O.  B.  Crittenden  .... 

L.  C  Dulaney 

J.  B.  Lewis 

James  Kennedy 

Starling  &  Smith  Co 

C.  A.  Winter 

T.  S.  Aderholdt 

Edward  C.  Manning 
John  Scott  &  Sou  . . . 

Ernest  Hyncr 

E<lwin  P.'lleljfason 
Hartnctt  &  O'Brien. 

Sterling  Fort 

Edward  B.  Mantel 
L.  Aschatfonher); 
M.  McTigho&Co.. 
J.  S.  McTijrhe  &  Co 
The  Whitehill  Co 

do 

Jolin  W.  Cameron. 

Garbish  &  ONeil 

W.  L.  Withers  &  Co 

Mc(iuire  &.  O'Donnell. 

Arnold  A:  DoGaris. 

lioman  &  McFadden. 

W.  R.  Harvey 

J.  C.  Hodire. 

Jame^  S.  IVjik 

Kltringliaus  Construrtitni  Co. 

W.  J.  IJentlev  dcCo 


Cent*. 
10} 
Hi 
10.95 
9i 
13 

IJi 

10^ 
9.93 


Station 

1385  to 

1460. 


Cent*. 

10.  22 
8.99 
10.98 
11 
10 

n 

8.97 


^^Jiii^?  •  Station ;  Station,  Station ' 

14uU  lO  ■  n  4^  Off    lo-  *,,  tj   Ir 


151& 


0  to  27.  27  to  54.  54  to  90.' 


Station  Station 

1038  to  I  1140  to 

1140.    !    1212. 


Cents. 
14.35 
12J 
1L20 
10.99 
13.48 
12} 
12 

Jii 

10 
12 
10 


Centn. 

1 

Centa. 

27 

24} 

30 

35 

; 

25 

26 

24 
27 

no 
23i 

Cents. 
151 
13 

12. 48 
10.98 
14 

14} 
11 
10} 
10£ 

Hi 

18 

13i 


Cents. 

13 
10 
15 
10.21 


Cent9. 


12.83 
15| 


12.43         22 


of  proposals  for  levee  work  in   Vpper  Tensas  levee  district  for  the  fitealyear 
June  :io,  189H\  received  and  opened  by  Cajtt.  ('.  McV.  Toicnaend,  Corps  of  Engt- 


Abstract 
ending 
neersj  Deciinber  19,  1S93, 


No. 


Name  of  bidder. 


j  Opossum 
I   Fork." 

I  Stations 
317  to  335. 


Mathews  Bend,  t 


Stilt  ions 
0  to30. 


Stations 
30  to  73. 


1  : 

8 
10 
11 

12  i 

14  . 

10  i 

17 

19 

24 

27 

20 

30 

32 

34 

36 

37 

38 

40 


P.  F.  Lamb 

Jetlries  Ac  Dameron  . 

John  i\.  Sessions 

Timothy  Sullivan... 
McLaughlin  Bros  . . . 

L.  C.  Dulaney 

J.  B.  Lewis.'. 

James  Iveuncdy 

C.  A.  Winter 

T.S.  Aderholdt 

Kdward  C.  Manning 

Ernest  Ifyner 

L.  Aschartenberc 

J.S.  McTigho  A:  Co.. 
The  Whitehill  Co... 

John  W.  Cannon 

W.L.  Withers  .!k  Co. 
Arnold  &.  l)e(Jaris  . . 

W.  II.  Harvey 

J.C.  IIo<l^rc.: 

JamcH  S.  Peak 

W.J.Bentlev&Co.. 


CentK.    '     Cents.         Cents. 


25 


lOJ 

27 

20 

19} 

16 

23 

17 


25 
18.94 

m 


18 
19} 


20.4 
17i 


19.9 

37i 

20.4 


24 


25g 


17g 

24 

18 


21 
18 
10.95 


Stations 
73  to  115. 

Cents. 
15i 
15 

12. 48 
10.95 


Stationn  j  Stetionn 
115  to  162.  Ml  to  728. 


Cents. 


18* 
16.74 

121 


14 

m 


12i 
15 


23 


15 


12* 
17 


19 


18 
22 
2il.  4 


24 


14.93 
16 
14} 
20.4 


16 

18* 
20.4 


17g 

23 

16.i 


19 


19 


IC 

17 

15| 

16 

155 

18 

174 


18* 


Cents. 

m 

18 
12.44 

m 


12} 
10 


10 

13| 

20.4 


W| 


"I 
17 

IH 

17 

"4 


Cyi)rc88  Creek  line. 


t  All  bids  on  Mathews  Bend  levco  rejected. 
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Abstract  of  propoaaU  for  leree  work  in  Middle  Tensas  levee  district  for  the  fisati  year 
ending  June  ;>vy,  1S96,  received  and  opened  by  Capt,  (\  McD.  Ibwnsmdf  Corps  of  Engi» 
neerSy  December  19 j  1S93. 


Ni). 


2 

3 

4 

6 

8 

10 

11 

17 

18 

19 

22 

24 

2G 

27 

32 

aa 

34 
35 
37 
39 
40 
41 


Keid  levee. 


Name  of  bidiliT. 


Joffries  &  Damcrou 

John  (J.  ScKftiouH 

Timot  liy  Sullivan 

Isaac  Henry 

McLaufj^liliu  Bros 

L.  C.  Dulanoy 

J.  B.  Lowis  /. 

Edward  C.  Manning 

John  Scott  6i  Sou 

Ernest  Hyner 

StorliiiK  Fort 

L,  Ascliaflenberg 

Robert  JohnHon 

J.  S.  McTigho  &  Co 

]  W.L.  Withers  &  Co 

I  McG  u  iro  &  O'  Donnell 

Arnold  &.  De  (Jaris 

Honian  Sc  Mcll*adden 

J.  S.  Hodge 

Eltringliaus  Construction  Co. 

W.  J.  Hentloy  &  Co 

Kobcrt  XJcbblson 


Abstract  of  proposals  for  levee  work  in  Upper  Tensas  levee  district  (Red  Fork),  received 
and  opened  by  Cupt,  C.  McD.  Townsend,  Corps  of  Engineers,  January  12,  1894, 


No, 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


Nam  "  »»r  I  i  Idor. 


Section  S«^ction 

1,  sta-     2,  sta 
tion  0  to  t  ion  50 
50.         to  90. 


Cent*.     Cents. 
S. McTighe  &  Co. . i '    10 


Manning  Ac  Gibson 
Jetfrios  &c  Dameron 

Jennings  «fc  Co 

Jarac'S  H.  Carv 

Terrell  &  Wat  kins... 
The  WhiteliillCo.... 

John  Scott  6i,  Sou 

(J.  A.  Winter 

J.  B.  Lewis  &  Co 


7i 
11 
lOi 

8i 
9.73 

H 
8.94 

m 

8.95 


L.  C.  Dulaney 20 


n 

11 

lOi 

10 

0 
10 

8.94 

9.24 
20 


Section 
3,  sta- 
tion 90 
to  140. 


Cent*. 

?i 

10 
lOi 
10 
8.20 

Oi 

8.94 
9.08 
8.91 
20 


Section 
4,  sta- 
tion 140 
to  190. 


Cents. 

91 
11 
8i 
9.20 

9i 
8.94 

0.08 

8.94 

19 


Section 
5.  sta- 
tion 190 
to  240. 


Cents. 
10 

n 

10 
11 


Section 
G,  sta- 
tion 240 
to  290. 


9| 
8.94 

9.98 

9.49 

19 


Cents. 

11 
11 


9.99 
8.94 

104 
9.48 

19 


Section 
7,  sta- 
tion 290 
to  340. 


Section 
8,  sta- 
tion 340 


Section 
9,  sta- 
tion 300 


to  890.  I  to  477. 


Cents. 
121 
12 
121 
12.40 


Cents. 
14 
16| 
15| 
14.70 


n 

8.04 

10.44 
10 


lOi 
8.94 
16| 
11.99 
19 


Cents. 

}4 


14 
11.08 


9 

8.94 
13J 

0.94 
19 


S<'cti«»n8  1  to  4  inclusive  to  be  paid  for  from  allotment  for  fiscal  year  ending  Juno  30,  1895. 
Sccticus  5  to  9  inclusive  to  bo  paid  for  from  allotment  for  Hscal  year  ending  June  30,  1896. 

Abstract  of  proposals  for  levee  tcork  in  Lower  Yazoo  leree  district,  opened  by  Capt.  C, 
McD.  Townsend,  Corps  of  Engineers ,  April  '?6,1S94,  under  allotment  for  Ji seal  year  end- 
ing June  30,  1895. 


No. 


1 
2 
3 
4 
5 
6 
7 
8 
0 


Name  of  bidder. 


Rol>ert  Johnson. 

J.  E.  Moon 

John  Sc"tt  &  Son 

Eltringhaus  Construction  Co 

Davis  &.  Wood 

McGuire  A-  O'  Donnell 

Johnson  6c  Crowe 

John  G.  Sessions 

John  A.  Carsou 


Below  AuHtralia. 


Station  |   Station 
0  to  53.     53  to  124. 


Cents. 
10. 99 
14.20 
10.45 
ICi 


Cents. 
10.74 
13.90 
10.45 
16 


12.0 
16 


11.9 
16 


Buck- 
ridge. 


Chotard  to  Bruns- 
wick. 


Cents. 
11 

15.90 
12.45 
16 


10 


Upper 
section. 


Lower 
section. 
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Ah9tr<ftt  of  propoaah  for  levee  work  in  Lower  Yazoo  levee  districty  opened  bg  CapU  C. 
McD,  Tmonsendf  Corps  of  Engineers,  April  26,  1S94,  under  allotment  for  JtBeal  jfear 
ending  June  SO,  1S95 — Coutiuucd. 


No. 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
25 
20 
27 
28 
29 
30 
31 
32 
33 
31 
35 
30 
37 
38 


Name  of  bidder. 


W.L.TVithorH&Co.. 

Bobbitt  6:,  LeeixT 

Green  Clay 

A.  P.  Martin 

JoiiKts  II.  Carv 

M.MoTiKlio&Co 

ForrcMt  &.  Co 

T.H.Uico 

liobert  Vauco 

(larbinh.O'Neil,  d:Co. 

C.  A.  Winter 

Starling;  &  Smith  Co. . 
W.  J.  Uoiitlov  &  Co  . . . 

TimotliySiilUvau 

L.  Aat'haftVnberp 

Morgan  &.  McCartou . . 

Wm.  R.  Harvev 

J.  S.  McTiehe  &  Co  . . . 
tIelFries  &  l)anifiron . . . 

Wm.  A.  Sliippey 

BunTallcy 

Arnold  &  Le  (iarirt  . . , 

P.F.Lamb 

.1 .  C.  Ilodge 

Terrell  &.  Watkins  . . . 

T.  A.  1  Telgason 

T.  S.  Adfrholdt 

Mauuini;  &l  (iib»on  ... 


Below  Australia. 


Station 
0to53. 


Cents. 
11.74 
13J 


SUtion 
53  to  124. 


Centt. 
12.44 
12i 


Bnck- 
ridge. 


16.98 


17| 


lOJ 
13l 
10.45 


i3.'46 
13 

n 


10.70 
13 


11.93 
"        i 


15 
11.48 

17* 

13 

11.99 

i?i 

13 

13.74 
12} 
13* 

12 


lU 
15 

11.74 
17 

9.98 
11 
14 

12* 
12.85 

13 
11 

11.94 
11.49 


Cents. 
10.24 

IH 
10.80 


18 

15i 
11.45 
14 
11 


10.87 

iii'" 


15 

1^ 


10.28 

15| 

15 

14 

14.90 

12.24 


I 


Chotard  to  Brunt* 
wivk. 


Upper 
aection. 


OtnU, 


m 


Lover 
■ection. 


24 
14 


"n.'io" 


18 
11.74 


18 

18.74 

16 


14 
18 

IS} 


14 


(knU. 


23 

131 


I9k 


IS* 
14.74 


19 
22.1 


17 

17 
14. 8S 


IB 


Abstract  of  proposals  for  lerce  work  in  the  Vpper  Tensas  levee  district  f  opened  hy  Capt, 
C.  McD.  Townsendj  Corps  of  Engineers,  April  26,  1804,  under  allotment  for  ft9oal  year 
ending  June  oO,  1S95. 


No. 


1 
3 
4 

G 

7 

8 

9 

10 

11 

13 

14 

15 

20 

21 

2:1 

2t 


27 
28 
•J!) 
32 
33 


Name  of  bidder. 


Mathews  Bend  levee. 


Stati<m 
U  U>  3U. 


Station 
30  to  73. 


! 

liobert  Jolinrtoii 

J  no.  S<M)lt  6c  Sou 

Kit rin^ham  Construction  Co 

M ci ;  uiro  &  O* Doujiell ' 

Johnson  A:  Crowe 

.Ino.  (1.  Sessions 

iF no.  A .  ( -arscm 

W.L.  Withers  A:  Co 

Ilobbil  t  &  I-eeper 

A.P.Martin 

.r.is.  II.  Carv 

M.  Mc  I'iKbe  dc  C  > 

I^.  C.  Duliiucy 

C.  A.  Winter 

W.  J.  1  lent  ley  «fc  Co 

Timotliy  Sullivan 

li.  .\H<h*;itl«*nburg  

Wm.  11.  Harvev 

.1 .  S.  M  (T  i;;h<»  &  Co 

.1  rtlries  6:  1  )amer(»n 

\  mold  A:  De  ( laris 

]».  V.  Lamb 

.I.e.  llt)d^'e 


Station 

Stotkm 

73  to  115. 

lUtolOL 

^% 

C&nU. 
ILM 

12.45 

14.45 

13.00 

16 

12.9 

14 

iiX 

i3 

18 

22 

14.24 

15i 

l^i 

22 

21 

19 

12 
13.98 

11 

15| 

15 

13| 

17 

12* 

16| 

9.98 

i4 

14.71 

14 

..„.. 

13. 24 

isi 

in 

lir 

32* 

14| 

124 

14 

15 

15 
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Abstract  of  proposals  far  levee  work  in  Upper  Tensas  levee  district,  under  allotment  for 
fiscal  year  ending  June  30y  1894,  received  and  opened  by  Capt,  C  McD,  Townsend,  Corps 
of  EngineerSy  September  1,  1893, 


No. 


1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


Kaine  of  bidder. 


Sain's  plan- 
tation on 
the  Cvpreas 
Creek  line. 


Mathews 
Bend. 


John  C.  Hodfco 

John  A.  Caiiuou  and  Jobn  Atkins 

P.  F.  Lamb 

E.  K.  Shelton 

ifsirtiu'tt  &  O'Brien 

Arnold  &  Do  Garia 

M.MoTi^'he 

Jettrios  <fe  Dameron 

J.  S.  McTi^'be  &  Co 

Starlinj;  &  Smith  Co 

W.  A.  SbipiMJV 

W.  L.  AViihers  &  Co 

Jaa.  M.  Snllivan 

O.  B.  Crittenden 

Sullivan  «fc  Lewia 

J.  A.  Doaton 

Tbo  Whitehill  Co 

John  O.  Seesions 

W.  J.  Bentley  &  Co 

C.  H.  Dulaney 

Ernertt  Hyncr 


15 

15 

15| 

18 

18 

15 

U.49 

13.99 


Cent*. 

18.97 


14} 

18} 


25 
18| 
23 
22 
27 
*     19. 49 


m 

21i 


15.48 

21.95 

17.89 

22.24 

24^ 

13 

20 


Appendix  3  F. 


i.i: tteit  of  t  apt.  (  .  m  i>.  townsexd,  coiu's  of  exgixekrs. 

Umted  States  Engineer  Office, 

Memphis,  Tenn.,  March  S7, 1S94. 

Gkxkhal:  I  Iiave  mado  certain  invcfltigatioDS  of  the  relations  existing  between 
<xau«xr8  ill  the  Third  District  aud  above  it,  which  tlirow  some  light  npon  the  various 
theories  wiii(  li  have  been  advocated  as  to  the  etiect  of  levees  upon  flood  heights, 
and  the  d(Ml net  ions  I  make  from  them  I  consider  sufficiently  plausible  to  merit  the 
attention  of  the  Commission;  though  they  are  not  capable  of  mathematical  demon- 
stration. 

To  dctorinine  wlictlior  the  bed  of  the  river  has  been  lowered  in  recent  years,  a 
comparison  has  been  made  of  gauge  relations  at  extreme  low  water,  as  the  disturb- 
ing iiillmiK  t>  of  the  inflow  from  tributaries  can  at  that  time  be  most  readily  detected. 
The  gauges  at  Cairo,  Helena,  the  mouth  of  White  River,  Lake  Providence,  and  Vicks- 
])urg  have  heen  selected  beeauso  the  observations  generally  extend  back  to  1872. 
The  appended  table  No.  1  shows  the  relations  existing.  It  is  to  be  noted  that  prior 
to  issl  the  reading  of  the  Helena  gauge  invariably  exceeded  the  reading  of  the  one 
at  Cairo;  siuee  that  date  the  former  gauge  has  generally  been  less  than  the  latter, 
whieli  would  indicate  that  since  1><84  there  has  been  a  lowering  of  the  low-v/ater 
plaii(?  at  Helena  ot'  about  2  feet.  At  the  mouth  of  White  River  low- water  readings 
api)ear  to  have  increased  in  recent  years,  whether  comparison  is  made  with  the 
gau«;t;  at  Cairo  or  that  at  Ilidena.  At  Lake  Providence  there  has  been  a  lowering 
oCtJie  i)lan('  of  low  water  when  compared  with  the  mouth  of  White  River,  but  from 
X'SiWi  to  ism  when  eoin]»ared  with  Cairo  it  ai)pears  to  have  raised. 

At  \  iikslniig  there  has  been  a  marked  lowering  of  the  low-w.iter  plane,  begin- 
niiiiT  ill  I'^'^l  Jin<l  attaining  a  maxiuium  in  1887  with  a  difference  in  readings  over  G 
feet  bss  than  obtained  from  1874  to  1880. 

When  su<  e«ssive  low-water  stages  in  the  same  year  are  compared  there  is  observed 
a  lower!  II LC  of  the  low -water  ])lano  in  the  latter  stages,  which  can  ])e  explained  by 
the  tendcncv  of  the  river  during  low  water  to  cut  through  the  sand  bars  formed 
duriii!:.  the  jjreteding  Hood,  thus  removing  a  number  of  dams  which  raised  the  sur- 
faet^  ot  the  water  during  th(i  earlier  stages.  While  this  action  is  shown  throughout 
the  tal)I(\  it  is  most  forcibly  illustrated  in  the  years  1872  and  1887.  In  1872  the 
diliereiK  e  in  the  low-water  readings  of  Cairo  aud  Helena  gauges  were  successively 
-f  1. 17,  -f-O.so,  and  -fO.liS;  in  ISH7,  —0.57,  —1.15,  and  —1.98. 

I  have  made  a  lurther  investigation  of  the  gauge  relations  existing  between  Helena 
and  Cairo,  by  comparing  the  crests  of  rises  which  have  passed  those  points  from 
1872  to  IS'J-'.     IJelow  the  overdow  stage  the  mean  of  the  observations  can  be  plotted 
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as  a  Htrai||irht  line,  sliown  as  a  full  lino  on  the  accompanying  Dlue  print,  tho  Helena 
roaiUnj;  exceeilinj;  the  Cairo  reading  between  10  feet  and  the  overtioyv  sta^e. 

»Siinilai'  discrepancies  between  individual  observations  and  this  mean  arc  observed 
as  were  found  by  Col.  Sutcr,  and  called  by  him  *'a  chanjje  of  piano,"  in  a  paper 
which  is  ]»rinted  in  the  rei)ort  of  the  Mis.si.ssi])pi  River  Commission  for  18U1. 

To  invcsti<^ate  further  this  chan^jo  of  plane  1  have  com])ar<Ml  the  creates  of  riHes 
pas^<in;;  Cairo  within  1  foot  of  readin.u:s  <m  tlie  jfau;ije  of  15,  20,  25,  30,  and  35  feet. 
Th(?so  rcadinj;s  are  ai)pcndcd.  The  same  tendency  to  a  p(^rmanont  lowering  of  tUe 
])lane  since  1881  wliich  Avas  observed  in  low-Avator  staj^cs  is  found  throughout  these 
tables.  Outlnibluei)rint  the  broken  and  dotted  lino  represents  approximately  the 
mean  gau^c  relations  prior  to  1884 ;  the  broken  line,  the  relations  subsequent  to  that 
date.  (The  means  of  the  limited  number  of  readings  in  these  tables  are  shown  by 
crosses  and  circles.)  (.)ther  discrc]iancies  can  be  observed,  however,  in  these  tables, 
whicli  can  not  be  accounted  for  by  this  theory. 

The  record  of  the  ^auge  at  Wittsburg,  on  tlie  St.  Francis  River,  haa  been  reported 
since  1881.  Tho  reading  of  this  gauge  on  the  day  preceding  the  passage  of  the 
crest  of  the  rise  by  Heh'na  is  given  in  the  tables.  An  examination  of  these  records 
shows  that  little  or  no  relation  exists  between  the  height  of  the  St.  Francis  River 
and  this  change  of  )dane  at  Helena  while  tho  Mississippi  River  is  at  low  or  medium 
stages.  li\  however,  the  observations  be  plotted,  using  for  abscis8>e  the  rute'of 
rise  at  Cairo  for  iiv(i  days  preceding  the  observation,  and  for  ordinatcs  the  differ- 
ence between  the  Headings  of  tho  Helena  and  Cairo  gauges,  it  will  be  noted  that 
when  there  is  a  rapid  rise  at  (!airo  there  is  a  tendency  to  a  lower  reading  of  the 
Helena  ^auge  than  when  the  rise  at  Cairo  is  slow ;  i.  e.,  a  cause  of  change  of  plane  at 
Helena  has  been  the  rate  of  rise  of  the  inaiu  river  and  consequent  change  of  slope. 

The  exce])tions  to  this  rule,  which  are  numerous,  can  all  be  accounted  for  by  the 
condition  of  the  be«l  of  the  river.  The  readings  at  Helena  during  the  latter  part  of 
the  year  188y  are  abnormally  low.  The  Hood  of  188l»  was  also  exceptional,  the 
water  not  rising  above  ]>ank-full  stage.  I  account  for  the  discivpant  rciulings  of 
that  year  from  the  fact  that  the  high  water  had  not  sutTicient  force  to  nil  up  with 
Ran<l  the  channels  across  bars  which  the  preceding  low  water  had  scoured  out.  As 
the  water  fell  it  foun<l  a  deeper  cliannel  than  usual  in  which  it  was  working, 
and  could  therefore  cut  out  tho  bars  more  than  normally.  The  same  is  shown  in  the 
year  1885,  another  low-llood  year. 

It  is  also  noted  that  if  the  rise  occurs  on  a  river  which  is  falling  to  its  low- water 
sta«2^e,  tho  Iieight  attained  by  the  Helena  gauge  is  greater  than  if  the  rise  occurs 
after  the  river  has  attained  that  stage,  a  phenomenon  similar  to  that  observeilin 
sucecssivolow  waters  of  tlie  sann*  year;  from  which  I  deduce  that  the  condition  of 
the  bars  as  well  as  the  rate  of  rise  of  the  river  is  a  cause  of  the  change  of  plane 
noted  at  Helena. 

It  Avould  require  a  third  diflerentiatiim  to  determine  the  influence  of  the  St. 
Francis  River  upon  the  Helena  gauge,  for  Avhich  purpose  there  are  not  enough 
observations;  but  they  are  suflicient  to  show  that  at  low  and  medium  stages  of  tne 
Mississippi  River  the  influence  of  tho  St.  Francis  River  ujjon  it  is  slight.  I  also  find 
that  the  erest  of  the  rise  is  transmitte<l  to  Helena  with  great  regularity,  the  period 
between  the  two  gauges  being  generally  four  days.  If  the  St.  Francis  was  exerting 
much  intluence,  this  period  would  be  more  irregular.  There  is,  however,  a  tendency 
of  low  readings  which  are  not  in  conformity  with  the  rate  of  rise  at  Cairo  to  occur 
one  dav  earlier  than  normal  readin^js. 

Above  the  oveiflow  stage,  however,  the  conditions  noted  below  that  stage  do  not 
exist.  The  njading  of  the  Helena  gaug(!  appears  to  be  more  dependent  on  the  read- 
ing of  tho  Wittsburg  gaug<'  than  on  the  rate  of  rise  at  Cairo.  The  change  of  plane 
at  lower  ht:io('s  has  been  eliniinafed.  The  floods  of  188(),  181M),  and  1893,  when  eom- 
])ared  with  those  of  1882,  188:;,  and  l^'8t.  would  indicate  that  since  18a5  there  has 
l)e<;n  :i  rise  of  the  tlood  ])lanc  at  Helena  of  about  1  foot. 

On  the  blue]>rint  are  platted  the  different  maximum  gauge  readings  which  have 
been  observed  at  overflow  stages  sine(^  1872;  the  line  shown  thereon  above  the  40-foot 
stai^e  is  the  liuiiting  line  of  K'^'^iJ*-  relations  to  which  lli(<  Helena  gauge  will  rise  for  a 
given  flood  height  at  Cairo,  which  fills  the  basin.  The  lesser  heights  which  are 
found  by  observ.ilion  are  attributed  to  tho  fart  that  the  flood  has  not  been  of  suffi- 
cient duration  to  allow  the  inflow  into  the  basin  to  produce  its  full  effect  upon  the 
Helena  discharge.  Durinjjj  the  twenty  years  the  observations  have  been  recorded 
there  has  been  no  combination  of  conditions  which  has  raised  the  Helena  gauge  above 
that  line;  the  r<'turn  of  tin*,  flood  wave  from  tlu^  St.  Francis  River  has  in  that  time 
nev<*r  i>roduce«l  an  **en;;or;ieiuent "  great<'r  than  it  represents. 

The  abrupt  break  in  tln^  line  of  gauge  relations  at  the  overflow  stage  is  to  be  noted. 
I  consid<'r  it  a  logical  assumption  that  thti  protection  of  the  St.  Francis  Basin  will 
causr  a. junction  of  tln'se  lines,  antl  that  (he  curve  above  the  overflow  stage  will  be 
straightened. 

With  a  rai)id  <'<)mphition  of  the  levee  system  of  the  St.  Francis  Basin  it  is  deemed 
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probable  that  the  broken  line  extended  would  represent  the  moan  gauge 
which  Avould  exist  between  ('airo  and  Helena,  with  a  possible  reappoaran 


relations 
:aneo  of  the 
*'  change  of  plane  "  above  the  overtlow  stance.  Should  this  relation  exist,  there  will 
"be  an  increase  in  extreme  tlood  liei^^hts  at  Iielena  of  over  4  feet. 

It  is  also  considered  probable  that  if  the  work  is  gradually  done  there  may  bo  a 
further  lowering  of  this  ])lane,  due  to  a  further  scouring  out  of  the  low-water  chan- 
nel, but  the  fact  that  the  lowering  of  the  low- water  piano  is  not  yet  ob.servablo  at 
the  mouth  of  the  Wliite  River  nor  at  Lake  Providence  would  indicate  that  this 
))rocess  is  slow.  thou;i;h  it  is  to  be  noted  in  this  connection  that  at  Lake  Providence 
in  recent  years  tliero  a])])ears  to  bo  a  widening  of  the  river,  which  increases  its  dis- 
charge capacity  at  high  stages. 

AVhcn  the  crests  of  tliese  rises  pass  the  mouth  of  White  River  and  Vicksburg,  the 
same  tendency  to  a  raising  of  the  plane  of  gauge  relations  in  recent  years  is  noted  at 
the  moutii  of  White  River,  as  was  seen  in  extreme  low  stages.  At  Vicksburg  there 
is  tlio  same  marked  lowering  of  the  plane.  The  same  abnormally  low  readings  are 
also  to  be  observed  at  Vicksburg  in  the  latter  part  of  the  years'l885  and  1889  that 
were  found  at  Helena,  though  they  are  not  apparent  at  the  mouth  of  White  River. 

When  tlie  «x5i»gt?!^  ^^  Little  Rock,  on  the  Arkansas  River,  and  Jacksonport,  on  the 
White  River,  are  examined,  there  is  found  to  be  a  relation  between  those  gauges 
and  the  variations  in  the  height  of  tlio  crest  of  the  wave  at  the  mouth  of  White 
River.  Tliese  rivers  pour  out  sufficient  water  to  attect  materially  the  flow  of  the 
Mississippi.  The  rate  of  rise  of  the  main  river,  or  the  con<lition  of  the  bottom,  are 
less  imi>ortant  factors  in  dtrtermiuiug  the  height  than  the  flow  of  the  tributary. 

Increased  heights  of  from  7  to  3  feet  are  clearly  attributable  to  a  large  flow,  par- 
ticularly from  the  Arkansas  River.  When  these  observations  are  eliminated  from 
the  tables  there  is  still  noted  a  tendency  to  a  raising  of  the  plane  of  gauge  relations 
at  the  mouth  of  White  River.  As  this  change  of  plane  is  aft'ected  not  only  by  the 
gauge  heiglits  found  in  the  dirterent  rivers,  but  by  their  rates  of  rise  or  fall,  too 
many  elements  are  introduced  for  discussion  with  thodata  available.  It  is  sufficient 
for  the  purposes  of  this  paper  to  note  that  for  a  35-foot  stage  at  Cairo  such  a  combi- 
nation of  conditions  can  arise  as  to  produce  au  overflow  stage  at  the  mouth  of  White 
River. 

In  1S87  Ca])t.  W.  T.  Rossvll,  Corps  of  Engineers,  U.  S.  Army,  submitted  an  esti- 
mate to  the  Conmiission  of  the  heights  which  would  be  attained  by  floods  through 
the  thinl  district  after  the  levees  had  been  completed  in  the  Tensas  Rasin,  based 
upon  tin;  theory  that  the  relation  that  exists  between  gauges  below  the  overflow  stage 
would  exist  above  it  when  the  levees  were  completed.  The  following  are  the  results 
deduced  by  him,  and  the  heights  that  occurred  in  1893: 


].i)calit  V 


Cairo 

Helfiia 

Arkansas  ('ity  . . 
( JnHin  ille. ...... 

Lako  Pr«)\  ideiito 
Vicksburg 


■ 

Cnpt.  RoAseH's 

est  i  mated 

heights. 

Feet.  ' 
52.17 
48.10 
49.60 
45.30 
43.60 
48.60 

1803  heights. 

DiflcrcLOP. 

Feet. 
40.3 
47.9 
50.30 
44.30 
41.35 
48.30 

Feet. 

—2  a 

2 

+.7 
.  1 

—1.75 

—.3 

A  similar  method  of  reasoning  would  give  an  increased  height  to  floods  at  Helena 
of  ()v<r  .")  feet,  <lne  to  the  i>rotcction  of  the  St.  Francis  Basin,  i.e.,  it  would  be  the 
prolongntion  of  the  full  line  of  the  blue  print  to  52  feet  on  the  Cairo  gauge. 

ir  it  bad  not  been  for  the  crevasses  in  1893  Capt.  RosselFs  estimated  heights 
would  liavc  been  generally  ex(ee<led  in  the  third  district  from  the  mouth  of  White 
l\iver  t(»  \  ieksbnrg.  The  increas(ul  discharges  we  are  having  from  the  White  and 
Arkansas  rivers  in  recent  years  are  more  than  compensating  for  any  increase  in  dis- 
cliariic  section,  which  may  be  due  to  the  constructicm  of  levees  on  the  Mississippi. 
Xot\vithstan<ling  the  fact  that  at  Vicksburg  there  has  been  a  marked  lowering  of 
the  ])lane  of  ijange  relations  Jrom  low  water  to  the  overflow  stage,  the  extreme  tlood 
hei-hts  of  ISIL'  and  1S<)3  closely  approach  that  of  1882;  that  of  1890  exceeds  it. 

These  observations  have  practical  application  in  the  problem  of  protecting  the 
St.  Francis  I^asin. 

I)urinLi.the  lioods  of  1802  and  1S93  there  has  poured  across  the  Tensas  Basin  an 
amount  of  water-ecjual  to  the  combined  flood  discharges  of  the  White  and  Arkansas 
rivers.  I  estimate  that  when  the  levees  are  completed,  which  are  to  be  constructed 
in  tlie  Tensas  Hasin  and  along  the  Arkansas  River,  from  the  allotments  for  the  fiscal 
years  endini;  June  30,  189;").  and  Juno  30,  1896,  there  will  be  added  to  the  flood  dis- 
char^ic  in  the  river  at  Lake  Providence  at  least  30  per  cent  more  water  than  now 
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))a8s>o.s  tliiit  ])oint.  Siidi  an  iiiorcase  will  strain  oxistinfi^  levoea  to  their  atmoAt  capim 
ity,  aud  if  with  it  adcUMl  heights  aro  ])ro])aj;ated  from  Hcloua,  disastor  will  resiill 
to  both  thi;  Vazoo  and  Tensas  basins.  To  iuen^aso  tho  height  of  levoes  4  feet  wonld 
nocossitato  an  addition  of  nearly  20,000,000  cnbir  3'ards  of  earth  to  t-hoexi sting leveei 
of  tho  Lower  Ya/.oo  leveo  distriet,  more  earth  than  its  peo])lc  havo  hcou  able  to  erect 
in  twenty  years. 

It  is  a  ((uestiou  for  serious  consideration  whether  th(*  extension  of  tho  leveo  systeiB 
to  other  basins  than  those  now  ])rotectod  shouhl  not  be  deferred  until  existing  leveei 
havo  |irodu(-ed  their  niaxiiuuni  etfect  in  enlarging  the  discharge  section. 

It  has  been  reeently  stated,^  in  advocacy  of  the  theory  that  the  protoction  of  ft 
basin  will  reduce  tlood  heights  below  it,  that  there  is  a  loss  of  energy  incurrtHl  in  the 
overllow  into  a  basin.  ''When  tho  latter  is  returned  it  is  poured  into  tho  Mieaii- 
sipx)i  with  a  sluggish  velocity  aud  at  an  unfavorable  angle,  so  tliat  it  acts  ns  a  clog 
upon  the  latter,  which  has  all  it  can  do  to  transport  its  own  mass  against  the  resist- 
ance of  friction.  Therefore  an  engorgement  must  ensue  until  tho  unito<l  waten  ? 
ac(|iiire  li<iad  enough  to  confer  the  retiuisite  velocity." 

This  would  imply  that  the  discharge  of  a  tributary  stream  will  cansc  a  rotarila- 
tion  of  velocity  in  the  main  river  l)elow  the  junction. 

The  laws  governing  the  llow  of  a  column  of  water  are  immutablo,  ivhcthcr  the  'i 
water  Hows  in  a  river,  a  pipe,  or  a  ]>ump.  The  force  Avhich  generates  motion  is  a  ■ 
])ressure  applied  at  one  end  of  tho  column,  which  is  opposed  by  a  pressure  at  the  . 
other  end.  The  difference  between  these  i»re8sures,  -Miead,"  is  resisted  by  the  frie-  I 
tion  of  the  columu  against  the  inclosing  material  and  by  its  inertia.  An  increasein  ; 
the  head  or  a  diminution  of  fricti(m  increases  velocities.  If  a  )>ip6  under  pressara  s 
is  tupped  it  will  bo  admitted  that  but  little  water  will  bo  introduced  into  the  open-  ? 
iug  unless  a  greater  exti^rior  ])ressur<'  is  applied  than  exists  in  the  pij»e. 

The  same  princijde  ap])lies  to  the  Mississippi  Hiver.  If  its  waters  havo  a  greater  i 
head  than  exists  in  a  tributary  they  will  How  into  the  tributary  until  the  latter  v 
has  acquired  an  equal  head.  It  is  a  universal  law  that  force  will  tend  to  cause  .li 
motion  from  a  higher  to  a  lower  i>otential.  This  acti(m  is  frequently  visiblo  at  the  t 
mouths  of  the  White  and  Arkansas  rivers,  whoso  waters  ditfer  in  color  from  that  of  j 
th<'  Mississippi.  The  •'engorgement,'"  tluf  formation  of  the  bank  of  mud,  takei .' 
place  in  the  tributary,  not  in  the  main  stream.  , 

When  the  tributary  has  acquired  sullicieut  head  it  begins  to  dischargCi  and  the  - 
rate  of  discjiarge  is  a  factor  of  ditfen'uce  in  pressures,  but  whatever  water  i.s  added  j 
to  tlif  river  increases  its  height,  increases  tho  (lilfenMiee  in  pressun's  that  is  exerted  ] 
<»n  the  lilanients  of  water  that  are  formed  below  the  junction,  and  a cee> orates  veloci-  i 
tirs.  It  iH  the  tributary  that  has  done  the  climbing;  nor  does  the  fact  that  the  | 
high<*>t  gauge  reading  at  the  foot  of  a  basin  is  f«Mind  when  tlie  return  wave  from  the  . 
tributary  Hows  into  the  river  vitiate  the  argument.  j 

If  the  St.  Francis  Ilasin  was  of  unlimited  capacity,  the  Hoods  at  Helena  wonld  | 
exceed  tho  overMow  stage  but  little,  no  niatterwhat  height  was  attained  by  the  crest  ! 
of  the  wave  at  Cairo.  The  St.  Lawrence  is  a  river  which  has  such  a  basiii;  but  the  ' 
ca]»arity  <»f  tin:  St,  Francis  is  limited.  After  a  tinn^  the  water  tliat  has  ovortiowed  I 
acts  like  a  levee  in  restraining  nn>rc  water  in  tlie  river  channel,  and  tho  flood  surfaee 
rises,  au<l  no  matter  how  mucli  energy  is  lost  tliroujjh  the  forests  and  underbrnsli,  the 
St.  Francis  K*iver  still  retains  suHicient  force  to  climb  cm  top  ot  the  Hood  wave  that  ' 
passes  its  inoutli.  I 

1  am  of  th«'  o))inion  that  the  dilVercncre  in  gaugt^  n'adings  at  Cairo  and  Helena  is  a 
fair  mrasure  of  liie  loss  of  energy  between  tlie  points.  If  there  was  relatively  as 
muih  energy  in  the  water  at  Helena  as  «»\iste«l  at  Cairo  the  river  would  rise  t4j  os 
hi;:h  a  stage.  IJelow  the  overllow  stage  the  energy  in  the  stn*am  raises  tho  Helena 
gang<»  to  :i  higln*r  reading  than  that  at  (.!airo. 

riiese  basins  are  nothing  but  lakes  or  reservoirs.  whi»'h  absorb  energy  at  high 
stages  of  the  iuMowing  streams,  graduallv  returniuir  it  to  the  outHow.  Tho  more 
energy  that  ean  be  jilisorbed  by  the  undergniwth  of  the  St.  Francis  the  bettor  it  will 
be  for  the  lower  basins. 

Th.'  fact  that  llooil   heights  have  not   increased  at  X'icksburg  with  tho  construc- 
tion of  the  levees  in  the  Ya/.oo  basin  is  usually  ijuotediu  advocacy  of  this  theory. 
The  cut  olf  that  oeeurr(>d  :it   l>elta  Point  in   187()  and  the  snbseciuent  shortening  of 
tin?  river  in  the  vicinity  makes  this  gauge  exce])tional.     There  is  a  lowering  of  the 
\'ieksbnrg  gauge  tor  all  r«-adings  below  the  on  erHow  stage. 

The  only  fair  comparison  is  the  tlood  of  1800,  when  there  were  numerous  crevasses 
in  Mississii»i)i,  and  1n02,  when  there  were  none,  Thi*  tlood  of  ISJM)  was  nix- tenths  of 
a  foot  higher  than  that  of  1.S1L\  IJut  this  does  not  i)rove  that  the  lowering  oflect  is 
due  to  the  Mississi])]>i  levees.  The  Hoods  of  ISJK)  and  lSi)2  had  about  tho  same  max- 
imum discharge  at  the  latitude  of  Lake  Frovidenee,  but  the  amount  of  water  that 

"Starling  on  Floods  of  the  Mis-sibsippi  Kivor  with  Kefereuce  to  tho  Inundation  of 
the  Alluvial  Valley,  j).  10 
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eBcnnril  into  tbo  Tciibuh  UnHiu  in  1892  uud  did  iiot  pass  Vicksburg  largely  oxcee<le<l 
that  iu  1890. 

It  i»  tlio  failure  of  tho  Arkaiwas  lovecs  that  hua  affected  the  Vickaburg  gauge,  Dot 
tlio  hoMiiig  of  those  in  the  Yazoo  liosin. 

There  ih,  hoivevcr,  a  cn.40  of  pngorgunient  from  tribntarica  that  is  only  too  freqneut 
tIiroU";li  tho  Third  Uiatrict.    Wliuii  finuda  from  tbo  White,  Arkansas,  and  Ked  rivers 

Sreccdo  those  of  the  Mississippi  they  till  up  tbo  rivet  channel  sometimes  to  the  over- 
ow  stage.     When  a  Itiind  from  the  upper  rivers  is  precipitated  on  this  condition  of 
affiiirs  an  inereasi'd  ineHsaru  hns  alreaay  been  applied  at  tho  lower  end  of  the  col- 
umn, vclocttics  are  diniiniahcd,  nnd  Howl  heights  raised. 
Vcrv  respectfully,  vour  o  bud  lent  servant, 

C.  MCD.  TOWNSRSD, 

Captain  of  Knginferi. 
Cen.  V.  n.  (' 
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i:  No.  '.\.—(,'oinpari)ion  of  tjaiitjc  rradiuffs  at  Cairo,  Bclenay  mouth  of  White  River, 

and    rUksbunj. 


Datt'  of  «n'Mt  passin;^  Cairo. 
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Appendix  4. 

OF  CAPT.  JOHN  .MiLLis,  CORPS  OK   f:n<;inekrs, 

FOURTH   DISTRICT. 


CPOV  OPERATIONS  IN  THE 


UxiTKn  States  Engineer  Offics, 

New  Orleans  J  La.,  May  3J,  1894. 

Sir:  I  have  the  honor  to  submit  tlio  followiug  report  upon  works  in  ehaTgool 
this  office  for  the  yc^r  oii<linjj  May  31,  1894: 

In  iHl<Utiou  to  other  d 
River,  for  the  execution 

lions,   and  recomniendations  ot  Tlio  AlisHisaippi 
extends  from  Warrcnton,  7A  miles  below  Vieksburg,  to  the  I  [ead  of  the  Paiuiea,  aboil 
13  miles  from  the  (iulf  of  Mexico,  and  compri.*ies  484  miles  of  the  river. 

The  works  nn<lcr  the  Commission  include  impro^>ineiits  of  the  harbor  of  Notchoi 
and  Vidalia,  Mississippi  and  Louisiana;  channel  improvements  at  the  j action  of  tiM 
Mississippi,  Ked.  and  Atchafalaya  rivers  near  Turnbull  Island,  Lonisiana;  improYO* 
ment  of  the  harbor  of  New  Orh^nns;  the  eouHtrnction,  repair,  and  maintenanee  of  A 
portion  of  the  levee  system  of  the  district;  the  mainteuance  of  certain  gaugeoi,  and 
certain  surveys,  observations,  and  other  special  work. 

HARBOR   OF   X.VrCHEZ   AND    VIDALIA. 

The  rapid  cavin*;  of  the  bank  in  (iiles  Bend,  above  Natchez,  has  narrowed  tin 
adjacent  neck  so  there  is  danger  that  the  river  will  eventually  break  through  in 
high  water  and  form  a  ]>ermaiient  cut-otV.  (Should  such  cut-ofl*  take  place  itis  appre- 
hend<Ml  that  the  river  may  chang(^  its  conrso  below  by  rapid  erosion  on  the  west 
bank,  accompanied  by  accretion  on  the  east  bank.  This  might  result  in  thedestrue- 
tion  of  a  ])ortion  or  all  of  the  town  of  Vidalia,  and  in  injury  to  the  wat«r  front  and 
landings  at  Natchez.  The  object  of  th<*  coutemi)lated  works  is  to  delay  and  if  poi- 
si  hie  ]>revent  the  formation  of  the  threatene<l  cut-otf  across  C'owpen  Neck. 

By  the  river  and  harbor  act  of  July  13,  1892,  an  ajjpropriation  of  $80,000  was  made 
for  this  work. 

On  November  17,  1SH2,  the  following  resolution  was  iiassed  by  the  Commission: 

**  That  it  be  recommended  to  the  Secretary  of  War  that  the  special  appropriation 
for  improving  harbors  of  Na1<!hez  and  Vidalia,  or  so  much  thereof  as  may  bo  iieces- 
sary.  be  exi)en<Ied  in  constructing  a  levee  along  the  axis  of  C'owpen  Point." 

Til  is  rcconiinendaticm  having  been  api)roved,  project  for  the  levee  was  submitted 
on  .June  22, 181)3.  This  ])roject  has  been  a]»])roved.  It  contemplates  ft  levoo  similar 
in  gen<'ral  construction  to  tliose  of  the  main  system  of  the  lower  river,  with  rovet- 
ment  work  of  brush  at  its  outer  end  to  prevent  erosion  by  the  current.  TUo  total 
length  of  this  work  will  be  about  3^  miles.  In  onler  to  interrupt  erosion,  should 
the  onter  end  with  its  protecting  revetment  be  lost  by  continued  caving  of  the  river 
bank,  a  short  spur  levee  is  to  be  thrown  back  at  right  angles  to  the  main  work  at  ft 
point  about  3,500  feet  from  the  outer  end.     The  outer  face  of  this  spur  and  tho£ront 
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slopes  of  tlio  main  levee  adjacent  to  it  are  to  be  paved  with  rock.  Syphons  are  to 
bo  laid  over  the  levee  to  x>revfut  interruption  of  tne  drainaseof  the  propt^iiy  above. 

The  estimated  cost  of  the  work,  including  purchase  of  site,  is  $50,600.  Detailed 
surveys  have  been  made  to  determine  the  finallocation  and  boundaries  of  laud  required 
as  site  for  the  levee. 

It  having  been  found  impossible  to  arrange  with  th©  owner  for  the  purchase  of  the 
laud  needed  for  the  work,  about  100  acres,  at  a  price  considered  reasonable^  appli- 
cation was  made  on  October  5, 1893,  to  have  the  land  condemned.  It  is  understood 
•that  ])roceediugs  to  this  end  have  been  bejjun  by  the  Department  of  Justice.  The 
caving  and  recession  of  the  bank  line  in  Giles  Bend,  above  the  neck,  seem  to  have 
been  considerably  less  rapid  during  the  past  year  than  formerly,  while  the  caving  on 
the  opposite  l»ank  in  Marengo  Bend  and  below  has  been  very  rapid.  It  is  possible 
that  this  latter  caving  and  consequent  increase  in  length  of  the  river  and  diminution 
of  slope  in  this  vicinity  may  bo  the  cause  of  the  decreased  action  in  Giles  Bend,  and 
that  the  construction  of  the  levee  will  prove  eft ective  in  preventing  the  cut-off  with- 
out tlio  extensive  revetment  work  now  contemplated.  For  this  reascm  no  estimate 
is  submitted  at  present  for  the  amount  that  can  be  profitably  expended  in  addition 
to  the  amount  already  available. 

Money  siaiement, 

.Tune  1, 1893,  balance  unexpended $78,579.53 

May  31, 181U,  amount  expended  during  fiscal  year 858.34 

June  1.  1894.  balance  unexpended 77,721. 19 


.n'NCTlOX   or    TflK    MISSISSIPPI,    RKI),    AND    ATCHAFAI-ATA   UIVERS,    NKAK  Tt'R^flU'LL 

ISLAND,   LOUISIANA. 

A  detailed  description  of  the  difticnlties  in  this  vicinity  which  the  iraprovements 
are  designed  to  rertily  will  be  found  in  tbe  annual  report  of  1892.  In  general  terms, 
tbes<^  ditlienlti«'s  consist  in  the  lilling  up  of  Old  River,  which  is  the  only  navigable 
entrance  from  tbe  Mississippi  to  the  Ked  and  Atchafalaya  rivers  and  their  tributa> 
ries,  so  tliat  l(^w-^^ate^  navigation  is  impeded  and  at  times  entirely  ol^strncted. 

Tiiis  tilling  nj)  is  attributable  in  part  to  the  deposit  of  sediment  during  high  water, 
caused  by  irregular  variations  in  the  strength  and  direction  of  the  current  in  Old 
KiNcr.  .'ind  in  ]>;irt  to  tbe  caving  in  or  sliding  down  of  the  soft  banks  adjacent  to  the 
channel  during  h)w  Avater. 

The  ( (unj)leto  system  of  works  contemplated  with  a  view  to  correcting  these  diflBi- 
cnlties  conjpriscs  the  Following  objects: 

To  <  he<k  tlu^  enlnrgrnient  of  the  Atcbafalnya,  and  limit  its  outlet  capacity  by  a 
system  of  low  relief  (lams  or  sills,  located  near  the  head  of  this  outlet  river  and  just 
below  the  ])(>iiit  a\  here  the  l)ay<>u  Des  (ilaises  comes  in. 

To  s(]»;irate  tlu'  Ked  from  tho  Atchafalaya  during  low  water  and  up  to  a  10-foot 
stai::e  by  nicMiisof  a  low  dam  at  the  west  end  of  Turnbull  Island,  which  for  all  stages 
below  tin-  (  r«  ST  of  thr  dam  would  delloct  the  Red  around  the  upper  side  of  Turnbull 
IshiiHl  ihrouiih  I'pper  Old  K'iver. 

To  <  (Miii»l«'t4'  iIh^  sej.aration  by  cutting  a  canal  across  Carrs  Point  and  obstructing 
tli«'  lower  end  of  ri>})er  Old  River,  thus  making  the  Red  a  tributary  and  the  Atcha- 
fnl;iya  an  outlet,  separated  from  each  other  at  low  stages;  while  the  conditions  at 
hi^ih  st.iLics  .ire  not  to  he  materially  modified, 

'J'lic  ])].iii  :il>o  (•onteiiij)lat('s  maintaining  low-water  navigation  through  I^ower  Old 
h*i\t'r  it  )n.i<  t i(  ;il)le,  by  dredging  or  otherwise,  until  the  above  system  of  works  is 
(•oni])Iet(Ml  so  far  as  to  be('oin<»  etVective. 

The  eiit  ire  K'ed  and  Atchafalaya  system,  whose  only  outlet  is  now  through  the  chan- 
nel- \\\\\i  h  tIi(-(  works  are  designed  to  improve  and  maintain,  comprises  a  total 
leimtli  of  al>o;it  l,.*UiO  miles  of  navigable  river  in  those  stages  in  which  there  arc  at 
])r(  s(  nt  no  difiic  ult i«'s  in  Lower  Old  Kiver.  In  low  water,  when  such  difUculties  are 
ex]»<rien(  ( (1,  the  navii;ahle  ])orti()n  of  the  Red  and  Atchafalaya  system  is  about  345 
miles  for  a  :M»)ot  <lralt  an<l  1I>2  miles  for  a  5- foot  draft. 

At  the  <lat<'  of  the  la^t  annual  re])ort  the  following  work  had  been  done: 

Tv.o  sill  dams  near  the  head  of  the  Atchafalaya,  with  the  shore  protection,  con- 
nect in^r  h'vees,  and  wing  levees,  had  been  completed. 

The  sill  or  toot  mattresses  and  shore-protection  work  of  the  Red  River  Dam  had 
been  linish<'d  and  dam  constructed  temporarily  for  a  height  of  3  feet  above  the  zero 
of  liarhres  gaui^e  with  a  view  to  increasing  the  effect  of  Bconr  in  Upper  Old  River 
during  the  falling  stage  of  the  river  after  the  high  water  of  1891.    The  dam  was 
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escnpril  Liitu  (ho  TeiiBUH  BaBui  in  1S02  uud  did  uot  pass  Vtuksbnrg  targol;  oiiceeded 
that  ill  ICgo. 

It  is  t  lie  I'ailtiTO  of  the  Arkansas  lovecB  tliat  Iins  affected  tlie  VicksUurg  gauge,  not 
tlio  liulilhig  of  tlioso  ill  the  Vuzoo  Itasln. 

Thi^rc  [!•,  howecer,  u  c nso  of  engorgoment  from  tributoriM  that  is  only  too  frcqiieut 
through  tho  Third  District,  When  floods  from  the  White,  Arkansas,  ftEd  Red  riven 
IirccGilo  thiiso  of  the  Mississippi  they  till  up  the  river  channel  sometimes  to  tlioovur* 
novr  stage.  When  u  Hood  from  the  upper  rivers  is  precipitated  on  this  condition  of 
afTalvs  nil  incrcaseil  pvosHuro  hns  already  been  applied  at  the  lower  end  of  the  col- 
umn, velocities  are  diniiuishcd,  and  flood  heights  raised. 
Very  rcsjiectfully,  your  obedient  aervant. 
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Taklk  No.  2. — Comparatuc  gamje  reatiiiiyn  at  Cairo  and  Helena. 


Date  of  crct  paBsiiig  Cairo. 


]     Cairo 
'■  reading. 


SeptomborlO.  1880 
October  28, 1885... 
December  3, 1891  . 


November  1»3, 1879 . 
September  9, 1882.. 
Februarv27, 1872.. 

AiicuKt  11, 1870 

September  12, 1880. 
January  12. 1872... 


May  2:»,  1889 

AnunHt24,1801.... 
October 5, 1884  .... 

August  4, 1884 

December  27, 1889  . 
Septembers,  1885.. 
September  25, 1800. 
Au^iHtl7, 1885.... 


July  20, 1872 

Sentember25,1875. 

July  5. 1879 

Oetobrrl4. 1881.... 

July  25, 1881 

December  16, 1875. . 


December  22. 1885. 

March  20. 1889 

November  25, 1890 

April  25, 1880 

June  27,  1801 

January  C.  1802... 

June  21.  1800 

June  20.  1888 


June  15,  1872 

July  8,  1878 

JuiIeH,  1880 

Jnly7,  18S1 

Julyl.  1873 

J  ann'ary  24^  VhoIjW. 
Janiuirvl  1,1880.  .. 
PVbruarv  24. 1888  . 
January  21,  1889  .. 

July  ], '1886 

December  2, 1880.. 

June  22.  1885 

June  14,  1889 

December  17,  1878. 

June  22, 1881 

January  30,  1883  .. 

July  3, 1877 

July  14.  1873 

March  22,  J 877.... 

jun(''24,'l88y!r.'... 

May  20,  1801 

Jannnry 31.  Iss4... 

July  0,  isso.'.r.".".". 
tianunry  17.  1878.. 
Oct(»b«'r7,  1870,.. 
FcbniarvO,  1870.. 


I 


14.44  : 
14.93 
15.60  I 

"15.85" 
15.32 
15.38 
15. 30 
14.  52 
1.").  20 

20.  65 
19.  40 
19.65 

19.  (U) 
20.40 
19.05 

20.  .")0 
20. 47 

19.10 
19.  .30 
19.75 
19.60 
20.10 
19. 80 

24. 75 
25.  31 

24.  40 
24.16 

25.  50 

24.  00 

25.  30 
25.60 

24.  70 

25.  30 

24.  30 

25.  52 
25.  25 

30'  30" 
.30.  23 

29.  02 
30.66 
29.60 
29.52 
30.80 
29.04 

30.  00 
30.84 
30.70 

29.  37 
29.06 

30.  82 

34.50 

34.  10 

35.  28 

.•{•i.  00 
35.  72 
34.  22 
.34. 15 


Helena 
reading 


13.40 
13.50  j 
15.00  ! 

16.50 
16.50  ! 
15.80  I 

15.40 ; 

15.40  ! 
1,5.20 

19.75  : 
19.  70  i 
20.20 
20.05  . 

19.  00 
18.70 
21.10 

20.  45 


Differ- 
ence. 


I  ■ 


—  1.04 

—  1.43 

—  0.60 

—  0.35 
+  1.18 

1-0.42 

+  0.10 

+  0.88 

0.00 

"— d.'9d 

-4-0.30 
+  0.55 
+  1.05 

—  1.40 

—  0.35 
+  0.60 

—  0.02 


Ratoof 

rise  in 

five  days 

at  Cairo. 


0.78 
4.81 
3.20 

8' "35" 
2.34 
2.00 
1.57 
00 


"Witt«- 

buru 

gauge. 


1.2 

2.4 

—0.1 


20.30 

+  1.20 

20.  80 

+  1.50 

20.  80 

+  1.  05 

19.90 

+  0.  30 

21.60 

+  1.40 

20.  70 

+  0.90 

2*3,  70 
25.45 
24.  90 
25. 45 
26.00 
21.40 
27.00 
27.  28 


—1.05 
+0.14 
+0.50 
+1.29 
+1.40 
+0.40 
+  1.70 
+1.68 


26. 40 
27.85  : 
25.55  ; 
27.20 
27.55  I 

29.  40  I 
20.95  : 
29.20  ■ 
31.  35  ' 
30.30  : 
28.75 
33.20 
29.95  ■' 

30.80 
31.90 
31. 10 
32.48 
30.40 
:«.  00 
34.10 
35.20  : 
36.20  ! 

34. 70 
37.90  I 
.30.83  I 
30.20 


+  1.70 
+2.55 
+1.25 
+1.68 
•2.30 

—0'.  90 
—0.28 
4  0. 18 
+0.60 
+0.70 
—0.77 
+2.40 
+0.91 

To".  80' 
+  1.00 
+0.40 
+3.11 
+1.34 
+  1.18 

-0.  40 
+  1.10 
+0.92 

+  0.64 
+2. 18 
+2.61 
+2.05 


0.50 

7. 05 

— 0.J 

0.20 

5.72 

— ae 

2.48 

LS 

2.20 

1.7 

2.20 

l.« 

2.20 

-It 

2.15 

0.1 

5.10 

2.90 

2.35 

1.40 

1.00 

0.80 

6.15 
3.46 
3.30 
3.00 
2.50 
2.30 
1.80 
0.40 


-!*-*-*_*_*-*.*" 


0.2 
•.» 
4.4 

5.2 
1.1 
4.1 

SlT 
11 


3.15 
1.22 
1.11 
1.00 
0.40 


U.70  '■ 
5.83 
5.00 
4.40 
3.82  ! 
2.00 
2.60 
2.10  ! 

9.50 
6.00 
5.87 
2.37 
1.00 
0.62  { 

0."51  I 
3.  CO 
2,78  !. 

5.90 
5.12 
3.10 
3.00 


4» 

4.7 
4.T 
1.11 


4.1 

11! 


10.2 
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Taulk  No.  4. — Hiffh-waler  rvadinga  at  Cairo  and  Ilelema, 


Date  <»f  crvni  i»ajt5in^  Cairo. 


Cairo.    I  Holena.  !   ^^J^J; 


February  27, 1883. 
Fehrnarv  28,1882. 
FebrnarV29.1884. 

A]irill»,1886 

MavlO.1893 

March  12, 181K).... 
Man'hlO.1887.... 

April  27,1892 

Februarv  2. 1882. . 

Anril2«.'l874 

Manh  1.1891 

April  0,1876 

April  20, 1881 

Februarv  4, 1888.. 
Febmarv5, 1876.. 
Mar<b2i»,1883.... 
Mar<h28,1874.... 
March  21. 1875.... 

Mav23,1882 

F«liriiarv  20,1873. 


52.17 
51.87 
51.80 
51.  OU 
49.30 
43.80 
48.48 
48.20 
47.74 
47.37 
46.20 
46.38 
45.80 
45.  25 
45.19 
44.60 
43.97 
4.1.60 
42.52 
41.55 


40.90 
47.1 
47.00 
48.00 
47.90  I 
47.  70  : 
40.30  ; 

4.-1. 70 ; 

46.70  • 
45.  82  : 
44.75 
44.85  ; 
43.74  ; 
42.80  ' 
43.00  ! 
43.  70  : 
42.42  ' 
42.40 
41.75 
40.00 


—5.27 
—4.77 
—4.80 
—2.90 
—1.40 
—1.10 
—2.18 
—2.50 
—1.02 
—1.55 
—1.50 
—1.53 
—2.06 
-2.45 
—2.19 
—0.90 
—1.55 
—  1.26 
—0.77 
—1.55 


Rate  of 

rian  in 

five  days 

at  Cairo. 


Wltu- 

bnrg 

gauge. 


0.38    

3.47  : 

0.M    

LOO  .  410 

0.90  j  4111 

1.40  49.2 

1.85  ■■         n.% 

2.70  39.1 

1.00    

2.27    

0.30  ,  38.1 

0.53 

3.20  ! 

2.50  ■  21T 

2.10    

0.04    

2.87    

2.00  : 

0.85    

2.12    


Appendix  4. 

REPORT    OF   CAPT.    JOHN   MILLI.»*,    l^OUPS   OK    KXGINEKR9,    rPO\   OPERATIOXS   IX   THE 

KOl'RTII    DISTRICT. 

rxiTKi)  States  Excixker  Offics, 

\i'w  Orleans,  La,.  May  31,  1804. 

Sir:  I  have  tho  lionor  to  Riihinit  tho  following  report  upon  works  iu  ohargoof 
this  ottn-e  lor  the  year  tMuUnK  May  31,  181U; 

In  a<l<litioii  to  oth<;r  duticH  the  oilice  has  rhargo  of  the  fourth  district,  Missiooippi 
Rivor,  for  the  (execution  of  works  iu  acconluucf  with  tho  approved  pinna,  specifica- 
tions, and  recoinnicndations  of  tiio  Missi.ssippi  River  Coniuiission.  The  diutriet 
exti'ud.s  from  Warrrnton,  7A^  inilrs  below  Vicksburfj,  to  the  Head  of  the  Passes,  about 
13  miles  from  th«^  (iulf  of  Mexico,  and  comprises  4^  miles  of  the  river. 

The  works  under  the  (Commission  lucluilc  impro^'uicnts  of  tho  liarbor  of  Xatchex 
and  Vidalia,  Mississippi  and  Louisiana;  channel  improvements  at  the  juctionof  the 
MiHsissi))])i,  Ked.  and  At chafalaya  rivers  near  Turnhnll  Island,  liouisiana;  improve- 
ment of  the  harbor  of  New  Orleans;  tho  construction,  repair,  and  maintonanee  of  a 
portion  of  the  levee  system  of  the  district;  the  inaiuteuuncc  of  certaiu  gauges,  and 
certain  surveys,  observations,  and  other  special  work. 

II.VRUOR    or    NATCHEZ    AXI)    VIDAMA. 


for  this  work. 

On  NovcnHier  17,  1s<)l>,  the  followinj^  resolution  was  passed  by  tho  Commission: 
*'  That  it  be  recomnicn<led  to  the  Se<'retary  of  War  that  the  special  appropriation 
for  improvin;^  harbors  of  Natchez  and  Vidalia,  or  so  much  thereof  as  may  be  neces- 
sary, be  cx])cnd<'(l  in  cjuistructin;;  a  levee  along  the  axis  of  Cowpcn  Point." 

Tins  rccomnien<ljition  having  been  ap])roved,  i»roJect  for  tho  levee  was  submitted 
on  .hnir  22,  lS!Kj.  This  ])roicct  has  beiii  a])i)roved.  It  c(»ntem]dates  a  Icvoo  similar 
in  «j:<'ncral  conistructinn  to  tlioscj  of  tiic  main  system  «»f  the  lower  river,  with  rovet- 
UK-nt  work  of  bru.sh  at  its  outer  end  to  ]»rcvent  erosion  by  the  current.  Tho  total 
b'n^^tli  of  this  work  will  be  about  3y  njilt'f'-  I"  onb-r  to  interrupt  erosion,  should 
the  outer  end  with  its  i>rotccting  revetment  be  lost  by  contiinicd  caving  of  the  river 
bank,  a  short  s])ur  Icvei*  is  to  Ik^  thrown  back  at  right  angles  to  the  main  "work  ntft 
point  about  3,r>uO  feet  from  the  outer  end.     The  outer  face  of  this  spuraud  thefiront 


/ 
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slopes  of  the  main  levee  adjacent  to  it  are  to  be  paved  with  rock.  Syphons  are  to 
be  laid  over  the  levee  to  x)revent  interruption  of  the  drainage  of  the  property  above. 

The  estimated  cost  of  the  Avork,  including  purchase  of  site,  is  $50,600.  Detailed 
surveys  have  been  made  to  determine  the  final  location  and  boundaries  of  laud  required 
as  site  for  the  levee. 

It  having  been  found  impossible  to  arrange  with  the  owner  for  the  purchase  of  the 
land  needed  for  the  work,  about  100  arres,  at  a  price  considered  reasonable^  appli- 
cation was  made  on  October  5, 1893,  to  have  the  land  condemned.  It  is  understood 
'that  ])roceediugs  to  this  end  have  been  begun  by  the  Department  of  Justice.  The 
caving  and  recession  of  the  bank  line  in  Giles  Bend,  above  the  neck,  seem  to  have 
been  consitlerably  less  rapid  during  the  past  year  than  formerly,  while  the  caving  on 
the  opposite  bank  in  Marengo  Bend  and  below  has  been  very  rapid.  It  is  possible 
that  tliis  latter  caving  and  consequent  increase  in  length  of  the  river  and  diminution 
of  slope  in  this  vicinity  may  be  the  cause  of  the  decreased  action  in  Giles  Bend,  and 
that  the  construction  of  the  levee  will  prove  effective  in  preventing  the  cut-off  with- 
out the  extensive  revetment  work  now  contemplated.  For  this  reascm  no  estimate 
is  8nbmitt-<Hl  at  present  for  the  amonnt  that  can  be  profitably  expended  in  addition 
to  the  amonnt  already  available. 

« 

Money  statement . 

June  1, 1893,  balance  unexpended $78, 579. 53 

May  31, 1894,  amount  expended  during  fiscal  year 858. 34 

June  1, 1804,  balance  unexpended 77, 721. 19 


.UNCTIOX    OF    THK    MISSISSIPI»I,    RED,    AND   ATCHAFAULTA   RIVERS,    NCAR   TX'RXBl'LL 

ISLAND,  LOUISIANA. 

A  detailed  description  of  the  difficulties  in  this  vicinity  which  the  irapiovements 
are  designed  to  rectify  will  be  found  in  the  annual  report  of  1892.  In  general  terms, 
these  (liHicultirs  consist  in  the  filling  up  of  Old  River,  which  is  the  only  navigable 
entrnnco  trom  tlie  Mi8si8sipi)i  to  the  Ked  and  Atchafalaya  rivers  and  their  tributa- 
ries, so  thnt  l^^^v-^vate^  navigation  is  impeded  and  at  times  entirely  ol>6trncted. 

Tliis  tilling  up  is  attributable  in  part  to  the  deposit  of  sediment  during  high  water, 
(•ause<l  by  irregular  variations  in  the  strength  and  direction  of  the  current  in  Old 
Ki  v<'r.  and  in  ]>art  to  the  caving  in  or  sliding  down  of  the  soft  banks  adjacent  to  the 
channel  dnring  low  water. 

The  ( ompleto  system  of  works  contemplated  with  a  view  to  correcting  these  diffi- 
onltics  comprises  the  following  objects: 

To  <  lieck  the  enlargement  of  the  Atchafalaya,  and  limit  its  outlet  capacity  bj' a 
system  of  low  relief  dams  or  sills,  located  near  the  head  of  this  outlet  river  and  just 
lielow  tli(^  point  where  the  Bayou  Des  Glnises  comes  in. 

To  sei)arate  the  Bed  from  the  Atchafalaya  during  low  water  and  up  to  a  10-foot 
stage  by  means  of  a  low  dam  at  the  west  end  of  Turnbull  Island,  which  for  all  stages 
below  the  crest  of  the  dam  would  defioct  the  Red  around  the  upper  side  of  Turn  bull 
Isliind  throu;;h  I'pper  Old  River. 

To  complete  th«^  separation  by  cutting  a  canal  acix)6S  Carrs  Point  and  obstructing 
the  lower  end  of  I'pper  Old  River,  thus  making  the  Red  a  tributary  and  the  Atcha- 
fahiya  Mnoutht,  Rcjiarated  from  each  other  at  low  stages;  while  the  conditions  at 
lii;:h  ,^tni;<  s  .ne  not  to  he  mat<'rially  modified. 

The  plan  .iL-^o  contemplates  maintaining  low-water  navigation  through  Lower  Old 
h'i\er.  it  i>i:i(  ti(  ahle.  by  dredging  or  otherwise,  until  the  above  system  of  works  is 
com]»let(Ml  so  lar  as  to  become  etVective. 

i  he  (111  ivo  K'ed  and  Atchafalaya  system,  whose  only  outlet  is  now  through  the  chan- 
nel- whi(  h  {]n'>v  works  are  designed  to  improve  and  maintain,  comprises  a  lotal 
len^^th  of  about  l,:i(K)  miles  of  navigable  river  in  those  stages  in  which  there  are  at 
present  no  ditticnlties  in  Lower  01(1  River.  In  low  water,  when  such  difficulties  are 
ex]ierienr('(l.  the  navigable  portion  of  the  Rod  and  Atchafalaya  system  is  about  345 
miles  for  a  ;Moot  draft  and  11^2  miles  for  a  5-foot  draft. 

At  the  (late  of  the  last  annual  report  the  following  work  had  been  done: 

Two  sill  dams  near  the  head  of  the  Atchafalaya,  with  the  shore  protection,  con- 
ncctinir  levees,  and  wing  levees,  had  been  completed. 

The  sill  or  foot  mattresses  and  shore- protect  ion  work  of  the  Red  River  Dam  had 
been  finished  and  dam  constructed  temporarily  for  a  height  of  3  feet  above  the  zero 
of  liarhres  gauge  with  a  view  to  increasing  the  effect  of  scour  in  Upper  Old  River 
dnring  the  falling  stage  of  the  river  after  the  high  water  of  1891.    The  dam  was 
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partly  cut  down  again  to  attortl  a  navigable  fliaiinol  over  it  for  tlio  low-water  season 
of  isiil,  leaving  it  at  a  height  of  about  5  feet  below  the  zero  of  Barbi'es  fjraugo  for  A 
width  of  450  leet. 

The  site  of  the  Carrs  Point  canal  has  been  Kurveyod  and  timber  cut  along  the  cen- 
ter line. 

Some  dre<lging  had  been  done  in  Upper  Old  River  and  the  usual  work  of  bnilding 
temporary  spur  (likes  and  of  dredging,  with  a  view  to  maintaining  low- water  naviga- 
tion through  Lower  Old  liiver,  had  been  done  each  low-water  seanon. 

A  telegra])h  lin(^  connecting  the  (Jovernment  depot  fvt  IJarbres  Landing  with  We«t 
Melville,  La.,  on  the  Texas  and  Pacific  Railway,  the  nearest  telegraph  Btation,  hod 
been  conRtructed. 

(Contract  had  been  ma<le,  after  public  advertisement,  with  the  Ducyrns  Steam 
►Shovel  and  Dredge  Com])any,  (»f  IJuttyrus,  Ohio,  for  a  hydraulic  dredge  cspoeiidly 
designed  for  opening  and  keeping  open  a  low- water  cliannel  in  Lower  Olu  River. 
The  levee  bc^tween  the  ends  of  tlie  two  sill  dams  in  the  Atchafalaya  on  the  Simmefl- 
port  side  had  been  ])artially  enlarged  and  repain?d. 

Tlio  dredge  for  this  work  was  to  have  been  delivered  on  August  1,  1893.  On 
account  of  various  delays,  partly  duo  to  the  removal  of  the  company's  shops  to 
South  Milwaukee,  Wis.,  the  dredge  di<l  not  arrive  at  Old  River  untiil  November 8^ 
and  she  was  not  eveu  then  entirely  completed. 

During  the  falling  stages  of  the  river  a  considerable  current  existed  in  Lower  CM 
River  toward  the  >Iississippi,  and  the  tug  Comntock  was  sent  up  to  nssial;  scour  and 
removal  of  sediment  by  steaming  through  back  and  forth  over  tho  shoal  placet 
and  so  stir  u]>  the  sand  by  tho  action  of  her  wheel.  The  favorable  conditions  of  the 
current  assisted  by  the  tug  resulted  in  there  being  no  trouble  in  the  chauiiel  fhmi 
san<l  deposits. 

It  has  been  known  for  some  time  that  tho  ponds  and  sloughs  resulting  from  the 
X>artial  tilling  up  of  the  old  bed  of  tho  Mississi]>|)i  adjacent  tfo  the  present  channel, 
which  become  tilled  during  high  stages  of  the  river  or  by  rain,  retain  water  ns  the 
river  tails,  so  that  at  low  stages  the  level  of  tho  water  in  these  ponds  is  somctimei 
several  feet  above  the  water  surface  in  the  channel.  This  fact  has  been  verified  by 
running  levels,  and  it  is  no  doubt  true  that  the  sliding  down  of  thcsoftmudilepositl 
forming  the  banks  of  the  channel,  to  which  the  troubles  in  Lower  Old  River  are 
largely  attributable,  is  aggravated  by  this  retained  wat«'r,  which  keeps  the  banki 
soft  and  adds  to  their  weight. 

During  tho  past  season  a  nuuiber  of  <lit(-hes  wwvi  cut  to  <lr.'iiu  out  this  water,  and 
the  result  a]>peared  to  be  beneticial. 

The  iK^w  dredge  not  being  ready,  and  it  being  evident  tluvt  <lredging  would  have 
to  bo  resorted  to  to  maintain  tho  channel  in  the  vicinity  of  the  sloping  banks,  the 
dredge  /*«/<- r7<' began  work  on  September  <>,  and  was  operated  by  the  crow  of  the 
ste:nner  General  Xcivtou  until  November  2,  1898. 

L'^pon  arrival  of  the  new  dredge  she  was  put  at  work  in  Lower  Old  lUvcr  with  the 
consent  of  tho  contractors.  She  was  not  yet  fully  completed,  And  tho  conditions  of 
the  river  were  not  favorable  for  making  the  test  for  capacity.  Tho  expense  of  oper- 
ating her  was  borno  by  this  odice,  tho  contractoi-s  having  a  representative  on  hand 
to  superintend  alterations  and  work  necessary  to  complete  tho  dredge. 

Sh(i  continued  in  o])eration  until  .January  24,  1804  (with  several  interruptions fn 
repairs  and  alterations  to  machinery),  when  the  test  for  capacity,  etc.,  having  been 
satisfactorily  made,  and  in  accordance  with  tho  terms  of  the  contract,  sho  was 
accept<'d  from  the  <'ontractors  and  taken  to  New  Orleans  to  be  laid  up.  8overal 
minor  alterations  and  repairs  have  been  made,  and  tho  dredge  has  been  further 
tested  by  both  night  and  day  runs.  She  is  now  ready  to  resumo  work  iu  Old  Rivw 
as  soon  as  th(!  stage  of  the  water  will  permit.  The  following  are  the  ppeciticatioiM 
of  the  contract  under  which  the  dredge  was  built: 

Jhahje  for  the  fourth  diHtricty  MivslsHippl  lilrvr, 

WORKS     OF      IMrnoVKMKXT,    .irXCTloN      OF     IIKI>,     ATCHAFALAYA,     AX1>      MISSISSIPPI 

niVKRS. 

.spKCiAL  •■f)M)rrio\s. 

1.  Description  of  irork, — llie  work  is  located  in  the  fourth  district,  Mississippi 
Kiver,  in  the  vicinity  of  Turnbnll  Island.  Louisiana,  near  tho  west  bank  of  the 
Mississippi  IJiver,  about  2(.HJ  miles  above  the  city  of  New  Orleans  by  river.  The 
nearest  regular  landing 


APPENDIX  X  X REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2977 

down  the  Mississippi;  and  Natt-liez,  65  miles  above  on  the  Mississippi.  A  (lovem- 
nieiit  tolophoiio  lino  runs  from  Barbies  LandiDg,  near  the  works,  to  Melville.  There 
are  machine  shops  and  facilities  for  repairs  at  both  Natchez  and  New  Orleans,  but 
th«»ro  are  no  docks  capable  of  taking  vessels  of  considerable  size  nearer  than  New 
Orleans.  The  annual  variation  in  the  heio:htof  the  water  is  from  about  1  foot  below 
zero  of  the  gaupje  to  about  45  feet  above.  Work  can  be  carried  on  at  any  season  of  the 
year  except  when  interfered  with  by  extreme  high  water.  White  labor  is  easily 
obtained  from  November  till  ^lay,  but  during  the  summer  season  colored  labor  has 
to  betlepended  ui)on  principally.  The  fuel  available  and  used  by  steamboats  in  this 
vicinity  is  soft  Pittsburg  and  Alabama  coal  and  ash  wood,  principally  the  former. 
The  river  water  is  usually  heavily  charged  with  mud,  and  at  certain  seasons  the 
water  of  Red  River  contains  a  considerable  quantity  of  alkaline  salts.  All  parts  of 
the  work  are  well  sheltered  from  the  ettccts  of  storms.  The  dredging  work  at 
present  contemplated  consists  in  excavating  and  maintaining  a  channel  in  Upper 
Ohl  River.  This  channel  is  to  have  a  width  of  not  loss  than  75  feet  at  bottom  and 
a  depth  of  not  less  than  5  feet  below  the  zero  of  the  gauge  at  Barbres  Landing. 

J.  Material  to  he  ihcd(/cd. — Turnbull  Island  was  formerly  a  peninsula,  and  the  Mis- 
sissippi River  llowed  around  its  western  end.  Since  it  was  made  an  island  by  the 
main  river  cutting  through  across  the  narrow  neck  which  formerly  united  the  island 
to  the  east  bank,  the  old  river  has  become  largely  filled  up  with  soft  and  recent 
river  deposit,  and  it  is  through  this  material  that  the  channel  is  to  bo  excavated.  A 
clianncl  existed  in  Upper  OM  River  up  to  about  1874,  and  the  sediment  that  is  now 
to  bo  removed  has  leen  almost  entirely  deposited  since  that  date.  This  sediment 
consists  of  a  fine  soft  clay,  with  a  small  proportion  of  very  fine  sand.  It  is  almost 
liquid  to  a  considerable  dei)th  an<l  will  stand  only  on  a  very  tiat  slope.  A  polo  can 
be  easily  i)uslied  down  into  it  by  hand  to  a  de})th  of  H  or  10  feet  or  more.  At  greater 
dejith  it  is  ])robabl(;  that  the  mud  is  more  compacted  by  time,  and  sand  deposits  will 
no  doubt  be  found  in  places.  The  dredge  should  therefore  bo  capable  of  working  in 
either  soft  mud,  sand,  or  stiff  clay,  though  the  requirement  of  being  able  to  handle 
a  very  large  ciuantity  of  very  soft  mud  in  a  given  time  is  mo^t  important.  A  few 
trees  and  logs  may  bo  found,  but  so  far  as  known  there  aro  very  few  obstructions  of 
that  kind.  No  bowlders,  rock,  or  hardpan  will  bo  encountered.  The  total  depth  of 
excavation  will  be  from  10  to  li)  feet.  It  is  proposed  to  discharge  the  dredged  mate- 
rial in  low  sloughs  an<l  ])()nds  that  have  been  left  in  the  natural  process  of  filling  up 
the  river  bed.  The  elevation  of  the  bars  or  banks  over  which  the  material  is  to  be 
discharged  is  from  20  to  3.")  feet  above  the  bottom  of  the  cut,  and  the  greatest  distance 
of  discharge  will  not  exceed  1,000  feet.  The  bars  are  very  flat,  generally  soft,  and 
thiekly  grown  up  with  young  trees,  which  can  be  cleared  ofl*,  if  necessary.  The 
work  will  ])robal)ly  be  done  mainly  in  a  gentle  current  or  in  slack  water,  and  there 
w\\\  he  no  ''sea,''  but  to  enable  work  to  1)0  continued  at  all  times  the  dredge  should 
bo  able  to  work  in  a  strong  current  flowing  m  any  direction  with  respect  to  the 
])osition  of  the  dredge.  It  may  beconjo  necessary  to  occasionally  move  the  dredge 
during  low  water  to  enable  steamboats  to  pass. 

,?.  (Uneral  y(«in}rcm(utn  of  drcdyiiuj  apparatus. — To  adapt  the  dredging  jdaut  to  the 
abov(*  conditions  it  must  conform  to  the  following  general  requirements: 

/.  ///<//. —  This  will  preferably  l)e  built  of  wood,  in  the  most  suitable  manner  and 
of  the  most  (Inrahjc  and  suitable  materials  available  for  the  jiurpose.  The  hull  must 
bo  as  small  as  jtrarticablo  consistent  with  t ho  weight  of  machinery  to  be  carried 
and  the  limit  of  draft,  in  or<ler  to  secure  facility  in  handling  and  to  dimiuish  the 
obstruction  to  i»assing  boats  as  much  as  practicable  while  working  in  the  channel. 
No  less  thuii  two  wat<'r-tight  bulkheads  should  bo  provided  to  diminish  the  danger 
of  siiikinu  in  (*;is(»  of  leakage.  The  hull  must  bo  sufficiently  stiff  to  resist  all  strain 
which  iniiiht  lesult  from  •iroundingon  soft  or  sand  l)ottom,  but  need  not  be  designed 
to  st:ni(l  .iiiy  \\v{\\  icr  sea  than  is  found  on  the  Mississi]>pi  River.  The  draft  must  not 
e\(  red  r»  f( ct  while  working  or  moving  with  full  snjqilies  on  board. 

.'>.  Iluust . —  riiis  must  he  i)rovided  with  am])le  and  comfortable  sleeping  aecommo- 
d.it  ions.  :i(lai)te<l  to  the  climate,  for  a  full  <l(nib]e  crew  to  run  the  dredge  day  and 
niuhi.  Thcic  will  also  be  two  comnnxlious  extra  staterooms,  with  closets  and  nec- 
(  sn;ii  \  convenience's,  one  for  the  inspector  or  other  i)erson  in  immediate  charge,  and 
one  rcsiMNcd.  Tiiere  will  1k^  n  suitable  storeroom,  and  closets,  eookroom,  ice  chests, 
and  dining  room  of  sutlieient  ca])a<'ity  for  full  double  crews,  and  not  less  than  three 
w  atci-.  ]()v,ts.  A  com]»lete  outtitof  be<lding  and  necessary  furniture  and  of  cook- 
ini:  and  tabic  furnit un;  w  ill  also  be  furnished  bj' the  contractor.  There  will  be  an 
amjdc  and  (onvcnit  nt  shoproom  litted  with  blacksmith's  forgo  complete,  bench,  vise, 
and  hand  ])owcr  drilling  machine,  all  of  sutlicient  capacity  and  adapted  to  making 
npaiis  iH-i  cssai  v  in  ordinary  working.  Storage  for  sufficient  fuel  for  ten  days'  run 
should  lie  ))ro\  i(le<l. 

6'.  >7<Y////  />'M7(r..— These  must  be  adai)ted  to  the  character  of  the  water  and  fuel 
available  at  the  works  and  should  be  of  the  usual  river  type.     They  will  be  of  steel 
and  will   he  recpiired  to  conform  to  the  rules  of  fhe  U.  S.  steam-boiler  inspectors, 
KN(;    94 187 
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niul  tho  ]»roper  cortificate  from  a  U.  S.  n  ten  m- boil  or  inspector  as  to  materiali  clesin. 
coiiHtruction,  and  tests  must  l)o  fnrnisLed.  Reserve  boiler  power  zuu8t  be  provided 
to  enable  the  dredge  to  continue  working  in  case  of  accident.  All  lixtnreii  and  fit- 
tings for  the  boilers  must  bo  complete  and  in  conformity  to  tlio  moat  approved  mod- 
ern practice. 

7.  JSltam  engines  and  pumps. — These  must  be  of  the  best  construction  and  of  tfae 
forms  l)e8t  adai)t<'d  to  the  conditions  for  eiticient  and  economical  working,  andtbej 
Avill  bu  fitted  with  tho  most  approved  fixtures  of  all  kinds  complete.  All  priudpd 
Kteani  cyliuders  uill  be  provided  with  necessary  connections  and  attachments  for 
takin<;  indicator  dia^j^rams  to  Tabor,  Crosby,  or  Thompson  standard  indicator. 

S.  Eh'tiric-Uijht  plani. — An  electric-li^ht  plant,  consisting  of  separate  boiler,  c^ginc^ 
dynamos,  and  Jam])s,  of  a  full  capacity  of  not  less  than  2o  16-candlo-po\rer  incandes- 
cent lamps,  and  3  full-power  arc  lami)s.  will  be  provided  and  put  up  to  enable  tbe 
(lredg<i  tt)  bo  o]>erated  at  night.  This  plant  to  conform  in  all  respects  to  the  meet 
ap]>roved  practice. 

/>.  Propi'Uintj  powrr. — The  <lredge  may  have  its  own  jtropelling  power  or  be  deaignMl 
to  bo  moved  by  a  tug  or  towboat:  but  whichever  method  bo  adopted,  facility  of 
movement  will  bo  esp(>eially  re(|uircd.  Jiilge  connections  for  steam  pumps,  a  soft* 
cient  number  of  lixfd  steam  siphons  of  am])lo  capacity,  and  iiro  hose  with  nozzid 
will  bo  i'e(iuire(l ;  all  to  have  suitable  fixtures  and  connections  in  order  to  provide 
anijdo  seeurity  aj^ainst  danger  of  sinking  or  from  fire. 

Jn.  J}red(fhuj  apparatus  proper.— Tha  particular  kind  or  system  of  <lredgo  is  not 
sperifie<l,  but  whatev(;r  pattern  is  a^lopted  the  very  best  materials  and  most  thoron^ 
and  eareful  eonstructiim  throughout  will  be  recpiired  in  order  to  secure  tho  Kreatert 
ca])a<ity,  ofiicieney,  and  durability.  The  dredge  must  have  A  practical  capacity  of 
not  less  than  300  <ubie  yards  of  material  per  hour,  with  a  double  crew,  when  work- 
ing in  soit  mud  and  discharging  over  a  bar  or  bank  not  less  than  10  feet  above  the 
wattrr  surface,  with  point  of  discharge  not  less  than  300  feet  distant  horizontsllT 
iroiii  point  where  dn^lged  material  is  taken  from.  The  capacity  of  tho  dredge  wm 
be  determined  by  incaiis  of  observations  to  determine  the  percentage  of  settled  nid 
in  the  discharged  material  ami  the  rat«'  of  discharge,  or  otherwise  as  may  Ikj  ngrerd 
upon.  It  must  bo  ea]>able  of  working  ellectively  in  stilt' clay  and  sand.  It  most  be 
cajiable  of  cutting  its  own  way  and  opening  the  chaniu'l  during  low  water,  andit 
should  In*  able  to  work  in  all  d<'pths  of  water  uj)  to  30  feet j  or  as  deep  nsuaybe 
])rae<i('able.  It  must  be  able  to  discharge  the  material  on  <>it her  side  at  a  distance  . 
of  1,0;)0  feet,  and  over  a  bank  at  a  maximum  heiglil  of  35  feet  above  tho  liottoinof  ^ 
the  cut,  but  it  may  also  be  ada])te<l  to  discharging  by  the  side  of  the  cut  when  thie 
can  l'.(i  done  v.iihout  danger  of  the  material  running  back  into  tho  cut.  It  mnit 
a<lniit  of  easy  and  rapid  handling  in  a  narrow  channel  in  shoal  water  and  wheie 
there  may  be  a  swift  current.  iSpare  ])arts  or  dMj>rn*ates  of  all  ])ortions  of  the  entira 
ai)])nratus  that  may  re<iuLi(5  renewal  during  the  first  six  months'  use  of  the  dredge 
alter  its  acci'ptanco  will  be  required. 

7/.  Ctnislnntion,  dvUrrri/f  and  operation. — Tho  dredge  is  to  be  built,  aiul  deliveredst 
the  works  entirely  at  tho  contractor's  exi)eiise,  at  as  early  a  date  as  ]>raeticable.  The 
bidder  will  state  the  <late  at  which  In;  is  able  to  make  delivery  and  the  datoof 
deliv<'rv  will  be  considered  in  <li*terininiiig  the  bid  to  be  accepted. 

The  material  used  and  all  ])arts  of  the  apparatus  are  to  be  subject  to  iuspectioi 
duviii'^  tlie  construction  by  an  agent  of  this  oflice  and  full  information  ia  to  be  for* 
nisheil  ;is  to  where  material  may  Ix*  seen  and  tho  time  and  ]»lace  of  constructing  the 
various  i)arts,  to  enable  such  iiisjMM'tiou  to  be  made. 

V\uM\  complefion  and  delivery  of  the  plant  it  will  be  subject  to  a  thorough  testof 
not  less  than  ten.tlays*  continuous  o]>eration  af  such  locality  on  tho  works  at  Tan- 
bull  Island  as  will  thoroughly  <le.monsirate  its  elliciency  and  develop  its  dolectk 
Any  bre;ika<;e  that  may  occur  or  defectsiliat  maybe  found  must  beat<mco  remedied, 
and  the  apjiaratus  will  not  be  accepted  until  it  has  operated  successfully  and  aatie- 
faclorily  for  at  Ica.st  4cn  days  continuously.  The  cost  of  operating  duriu/;  the  trial 
and  up  to  the  time  of  final  acceptance,  exce]»t  the  cost  <)f  alterations  and  ropaiTVi 
will  be  borne  by  the  Tniti'd  States.  If  the  apparatus  is  not  accepted,  or  if  it  oraay 
l)art  of  it  shjm!<l  sink  or  b<;<'ome  in  any  way  an  obslrnction  to  navigation,  the  whole 
l)lant  or  such  ]>art  as  may  be  an  obstrmtion  must  be  removed  at  once  by  the  con- 
tr.M'lor. 

/.'.  I'ntpotmls. — r.idders  are  requested  to  submit  i>r<>j)osals  for  su2>])]yiiigapparatai 
to  fulfill  the  abovc^  conditions  as  nearly  as  may  be  practicable,  accompanied  by 
guaranty  on  ionu  supplied.  The  proposition  should  bo  ac(rom])anied  by  complete 
drawings  and  detaile<l  ilescriptions-of  material  to  be  ns<'d  and  methodsfor  conatrne- 
tion  of  the  hull,  house,  boilers.  ]»umps,  engines,  propelling  ])Owcr.  if  any,  clectrie- 
light  plant.  <lred;^ing  and  discharging  aj)paratus  proj)er,  arrangements  for  lire  prih 
tectif)ii,  and  other  parts  to  enable  the  i)ropo.sal  to  be  clearly  understood  in  all  its 
details.  The  name  or  make  of  i)umi»s,  euinincs,  ele<'tric-lijLiht.  i»lant,  and  all  maohift- 
ery  and  fixtures  ^^hich  it  is  proposed  to  furnish,  when  these  are  to  bo  of  a  pattern  OC 


APPENDIX  XX REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2979 

make  now  regularly  niannfactured,  mnst  bo  clearly  specified.  Any  proposed  modi- 
tications  of  tlie  geuoral  requirements  as  above  given  must  be  fully  explained.  In 
case  of  proposals  to  furnish  apparatus  similar  to  any  previously  built,  tne  place  and 
date  of  construction  of  such  apparatus,  and  the  x>lace,  date,  and  results  of  its  opera- 
tions, must  bo  fully  stated. 

In  the  new  apparatus  tbc  design  and  construction  must  be  such  as  to  fully  remedy 
all  defects  in  former  plants;  and  such  defects  and  methods  proposed  for  their  remedy 
must  1)0  stated.  A  detailed  list  must  be  given  of  the  parts  it  is  proposed  to  deliver 
in  duplicate.  A  careful  estimate  must  bo  given  of  the  number  of  the  crew  required, 
the  con8um]>tion  of  fuel,  the  capacity,  and  all  the  expenses  of  operating  the  proposed 
plant.  Pro})ositions  will  also  be  considered  for  purcuasing  a  dredging  plant  already 
built,  in  whole  or  in  part,  that  may  bo  adapted  to  the  requirements  oi  the  work,  and 
for  the  rental  of  such  apparatus.  Bids  for  new  apparatus  which  do  not  conform  to 
the  above  general  retiuirements  as  to  detailed  drawing  and  description  can  not  be 
considered,  but  in  case  of  plant  already  partly  or  wholly  constructed  which  is  offered 
for  sale  or  rental  detailed  drawings  and  aescriptions  of  such  parts  as  can  be  inspected 
will  not  bo  recjuired. 

Jo.  Acceptance  of  hid  and  contract, — Tho  bid  which  is  most  advantageous  to  the 
United  States  will  be  accepted,  tho  right  being  reserved  to  reject  any  and  all  bids, 
and  to  make  such  moditications  in  tho  details  of  tho  specifications  by  mutual  agree- 
ment before  entering  into  contract  as  may  bo  found  necessary  to  make  tho  specifica- 
tions clear  and  explicit  and  to  adapt  them  to  tho  special  form  of  apparatus  to  be 
furnished. 

Contract  will  bo  entered  into  with  tho  successful  bidder  in  the  usual  form  with 
more  detailed  specifications  and  the  proper  bonds. 

The  contractor  will  bo  rer^uired  by  the  terms  of  this  contract  to  fully  protect  the 
United  States  against  all  claims  for  damages  or  royalty  on  account  of  use  of  patents 
or  inventions. 

DETAILED  CONDITIONS. 

1.  The  dredfi'mfj  plant. — To  bo  supplied  under  this  contract,  to  conform  to  the  fore- 
going general  and  special  con<litions,  is  to  consist  of  a  self-propelling  dredge  of  the 
suction  ty})e,  fitted  with  necessary  discharge  a2)paratus  and  all  proper  accessories. 

J.  //«//.— To  bo  !>5  feet  long,  27  feot  wide,  and  7  feet  6  inches  deep.  To  be  built 
mainly  of  long-leafed  yellow  pine  or  other  timber  equally  durable  and  suitable  for 
the  i)urpose.  All  timber  and  lumber  used  in  tho  hull  or  other  parts  of  the  dredging 
ajjparatus  to  bo  sound  and  free  from  sap,  shakes,  large  or  loose  knots,  or  other  defects 
which  would  impnir  its  eiricieucy  or  durability  for  the  particular  part  of  tho  dredge 
wh<*re  used.  The  <Iimensiona  of  all  timbers,  frames,  planking,  decking,  and  other 
parts  must  be  ample,  ami  the  framing  and  fastenings  to  be  of  the  best  to  insure 
ample  strength  and  stilfness.  Two  longitudinal  and  two  cross  bulkheads  to  bo  pro- 
vided. The  bulkheads  to  be  carried  up  to  tho  deck  and  to  be  thoroughly  calked, 
forming  nine  iu<le)>endent  water-tight  compartments.  Drainage  openings  to  be  cut 
in  bottom  beams  of  each  compartment,  so  each  compartment  can  bo  freed  from  water 
by  one  bil^o  suction.  The  best  quality  of  oakum  to  be  used  in  calking.  Bott9in, 
sides,  rakes,  spud  w«dl,  bulkheads,  and  main  deck  to  be  thoroughly  calKod.  Inside 
of  hull  and  all  surfaces  below  di-ek  to  be  given  two  good  coats  of  lime  whitewash 
mixed  iu  salt  in  proi)er  proportions  before  launching.  All  parts  of  bottom,  sides, 
and  rakes  ot  hull,  rudders,  and  spud  well  below  load-water  lino  to  bo  given  two 
goiKl  eo.its  of  coal  tar  applied  hot.  Above  water  lino  hull  to  have  two  good  coats  of 
i>est  re(l-]«:id  ])aiut.  All  necessary  sea  connections  in  hull  below  water  line  to  be 
made  brl'on'  launching.  Two  hog  chains,  one  on  each  side,  of  proper  design,  with 
ueccNsary  braces,  to  bo  j)rovi<led,  to  give  additional  stiffness  to  hull. 

'.  /!<>i(s( .  -'Ihi'  house;  will  bo  double-decked  and  will  extend  nearly  tho  full  length 
of  the  (IrcdLce  so  as  to  atVor<l  shelter  for  all  parts  of  the  machinery.  Tho  propelling 
en^iine  room  and  iMaiu«eui^ine  room  and  immp  rooms  will  bo  entirely  housed  in,  v/ith 
suiliticnt  windows  for  liglit  ami  ventilation,  and  suitable  doorways.  The  sides  of 
boiler  sjcHc  to  l»(^  housed  up  to  within  ^  feet  of  upper  deck.  (Auxiliary  engines 
and  NNJndiu;;;  <liums  to  be  housed  on  sides  and  rear,  with  curtain  to  protect  front 
from  weather  when  not  running  omitted;  tarpaulin  to  cover  engine  substituted.) 
Fire  room  to  be  oi)cn.  The  house  on  lower  deck  will  be  given  such  width  as  to  leave 
a  clear  ]ia^s;iLre  on  lower  deck  about  1  feet  wide  on  each  side  from  forward  as  far  aft 
IS  ])io]»idlijiir  cno^ino  room.  (To<d  room  and  workshop  omitted.)  Engine  storeroom 
:ind  two  water  closets  aft  to  he  ])rovided  on  lower  deck. 

ri>])er  dec  k  To  extend  nearly  full  width  of  hull  and  to  have  staterooms  and  mess 
iccomod.itions,  kitchen,  storerooms,  bathroom,- closet,  ice  chest,  etc.,  according  to 
hawin<j:>.  IiooC  of  u])])er  deck  to  extend  nearly  full  length  fore  and  aft  and  same 
width  ;is  upjxr  deck.  A  skylight  with  hinged  side  windows  to  exten<\from  frgnt 
jf  ]»ilot  liouse  to  near  main  chimneys.  Pilot  house  will  have  rear  door,  windows  all 
irouud,  and  to  he  complete  with  usual  bells  and  speaking  tube  to  engine  room. 
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Tbo  house  throHgliout  to  have  ample  provision  of  doors  and  windowH  for  ligkt 
and  ventilation. 

All  passages  and  open  spaces  on  upper  deck  not  inclosed  to  bo  corcred  with  hetTf 
deck  canvas  laid  in  thick  whito  lead  or  yellow  ocher  ])aint  and  secnrely  nailed  down. 
Koof  of  upper  dock,  skylight,  and  pilot  houso  to  bo  covered  in  same  manner.  Tira 
tiagataifs  to  bo  provideci—oue  on  pilot  houso,  ono  aft. 

Drainage  of  np2)or  deck  and  roofs  to  be  provided  for  by  sufficient  tin  scuppers  and 
leader  pipes  in  manner  usual  iu  steamboat  construction. 

4,  Coal  hHnkcr8.—\\n\i\o  ])roviaion  will  bo  made  in  hold  of  dredge  for  a  supply  of 
coal  erpial  to  not  less  than  ton  days  consumption,  and  requisite  coal  hatches,  pro- 
vided with  cast-iron  rings  and  gratings,  will  bo  placed  in  main  deck. 

5,  Steering  gear,— The  dredge  will  bo  provided  with  2  rudders,  the  stocks  of  whieh 
will  extend  to  roof  of  engine  room  and  be  provided  with  tiller  and  coupling  rod. 
Tho  steering  wheel  will  be  placed  iu  pilot  house,  and  all  wiro  ropes,  rods,  and 
sheaves  required  to  connect  with  rudders  will  be  supplied. 

6'.  Spml.— To  bo  of  suitable  timber,  18  inches  square,  with  steam  cylinder  for  rait- 
ing, and  of  sufficient  length  to  hold  dredge  when  operating  in  30  feet  of  water;  to 
bo  arranged  8o  dredge  can  work  ahead  without  raising  spud  for  each  cut;  to  hiTO 
automatic  gripping  cam  and  holding  cam  with  all  necessary  pipes,  valveB,  connee- 
tiouH,  and  operating  handles,  so  as  to  bo  under  complete  control;  to  have  iron 
])oint.  (To  be  treated  with  two  good  coats  of  coal  tar  applied  hot.  Omitted.  WooU 
interfere  with  grip  of  lifting  cam.) 

7.  Fenders. — Drcdgo  to  have  12  movable  wooden  fonders,  G  on  each  side,  with 
pro])er  cleats  and  lashingH.  Theso  fenders  to  be  of  oak  or  other  suitable  timber, not 
less  than  8  inches  s<iuarc  at  low(*r  end,  an<l  to  bo  lashed  to  iron  cleats  on  npperdeek. 
To  extend  down  to  well  below  tho  fender  streak  of  hull. 

«V.  Kitchen  and  table  furniture.  — Kitvhon  to  have  suitable  range  and  sink,  andtU 
necessary  cooking  furniture  and  utensils  of  plain  substantial  quality.  Table  for 
crew's  mess  to  have  oilcloth  cover,  stools  or  benches,  and  furniture  of  "granito 
ware.*'  Knives  and  forks  and  spoons  of  plain  durable  quality.  Table  for  oflBocff't 
mess  to  have  ]>lain  chairs,  2  plain  white  and  2  colored  cloths,  furniture  of  plain  sab- 
stnntial  white  ware,  and  glass,  knives,  forks,  and  spoons  of  better  quality  than  crew't 
mesa,  and  supply  of  colored  napkins. 

0.  Iloom  furniture— Crow's  quarters  to  have  ]>lain  stools.  Each  bunk  to  have t 
good  mattress,  1  pillow,  2  ])lain  colored  pillo^v  covers,  2  good  blankets,  and  2  pain 
])lain  colored  single  sheets.  One  wash  room  to  be  provided  for  crew  with  waih 
basins  aitd  ]»lain  roller  towels. 

Oniccrs  rooms  to  have  plain  oilcloth  or  linoleum  covered  floors,  1  plain  chair  and 
waslhstand,  wash  bowl  au<l  iiitchers  (plain  mirror  should  be  added).  Each  bunkia 
these  rooms  to  have  1  pillow  and  1  spring  mattress,  1  moss  or  hair  mattress,  2  pain 
plain  colored  sheets,  2  plain  colored  ]>illowcase8,  2  blankets. 

Hoom  for  inspector  and  reserved  room  to  have  linoleum  covered  floor,  plain  mg^ 
2  chairs,  set  of  toilet  furniture,  looking-glass,  S])ring  mattress  for  bod,  hair  or  moM 
mattress.  2  pairs  of  white  sheets,  2  pillows,  1  white  pillow  covers,  2  blankets,  and 
1  coverlet. 

All  bunks  and  beds  on  boat  to  have  nios(iuito  nets. 

7(f.   liathroom. — To  have  i>lain  copper  or  zinc  bath  tub  and  Hushing  water-closet 

//.  Jiunning  lights.- IWackets  for  these  lights  to  be  piovided  on  smoke  pipes,  with 
tackle  and  a  du])licate  set  of  colored  lamps,  in  accordance  with  law. 

IJ.  lioat  and  darits.—{)\n}  skiff  to  be  provided  suitable  for  handling  lines,  anchon. 
etc.  To  be  about  IS  feet  long  by  5  feet  beam,  and  to  bo  stroiigly  made  of  oak  or 
cypress:  t«)  have  2  ]>airs  of  oars  with  i)atent  oarlocks.  One  set  of  iron  davita  to  be 
])rovide(l  with  blocks  and  falls  and  cratlles  comjdete  so  skiff  may  bo  hoisted  np  to 
roof. 

/.?.  IValer  tank. — An  iron  water  tank  will  be  jirovided  and  mounted  andsccnredoB 
rool",  with  cajjacity  of  not  less  than  J5  barrels.  It  will  have  all  necessary  supply  pip- 
ing from  pump  and  to  kitchen,  bathroom,  and  water-closet. 

/  /.  Painting,— \i\  general  all  woodwork  throughout  and  all  metal  work  not  finished 
is  to  be  pro]>crly  painted.  All  woodwork  on  lower  deck  of  dredge  will  bo  given  two 
good  C(»ats  of  white  lead  and  oil  ]»aint,  in  addition  to  a  priming  coat  inside  and 
out.  Paint  to  bo  mix(Ml  to  (lark  1(jh1  color.  All  canvas  covered  roofs  and  decks  to 
be  given  two  heavy  coats  <if  similar  paint  after  laying.  All  woodwork  nbon 
lower  <lc(ks  to  have  one  .i;oo(l  <!oat  in  addition  to  priming  coat,  inside  and  out,  of 
lighter  )ca<l  color  paint,  with  while  trimmings.  Inside  of  inspector's  room  and 
rc^crvcfl  stateroom  may  be  ])lain  whit(\  All  nail  holes,  knots,  etc.,  to  be  properly 
puttied  i\ud  lille<l. 

('hinuK'ys  to  be  jiainted  inside  with  be<t  red  loa<l  ]K'iint,  outside  with  chimnay 
]>:nnt  ofsiiitaUlc  (juality.  Ail  ironwork  not  linislu-l  t:>  he  i»r»>i)erly  painted  or  coal- 
tancd.  Holler  and  pii)e  covering  to  ho  given  two  coats  of  lead  paint,  except  when 
co\  ('red  with  Russia  iron. 
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Bottoms  of  pontoons  to  l>o  pfiven  two  coats  of  best  coal  tar.  lusido  to  Lave  two 
coats  of  linio  and  salt  whitewash.  RomainiD^  surfaces  of  pontoous  to  have  two 
good  coats  of  iron-ore  paint.     Discharpje  pipes  to  be  coal-tarred  outside. 

/.'>.  Main  boilers. — The  two  main  boilers  to  be  of  the  horizontal  tubular  type, 
with  interior  corrugated  furnace  iluc.  Each  boiler  to  be  of  steel,  shell  16  feet  long, 
CO  inches  in  <liametcr,  and  adapted  to  regular  working  pressure  of  120  pounds  per 
K<|narc  inch.  Corrugated  furnace  iluc  to  be  40  inches  in  diameter  by  72  inches  long. 
Shell  to  be  in  three  sheets  with  double-riveted  horizontal  seams.  To  have  74  3-inch 
tubes.  To  have  steam  dome  30  inches  in  diameter  by  3(^ inches  in  height;  double 
riveted  to  boiler  shell.  To  be  iitted  with  steam  gauges,  water-gauge  glasses, 
gauge  cocks,  spring  *'pop"  safety  valves,  and  all  necessary  hand  and  manholes, 
blow  off.  cleaning  doors,  and  other  necessary  fixtures.  A  complete  set  of  fire  tools 
to  be  su]»i)lied  for  each  boiler.  Chimneys  to  be  30  inches  in  diameter  and  35  feet 
long,  with  metal  jacket  42  inches  in  diameter,  covering  that  portion  of  their  length 
between  decks.  To  have  hoods  of  suitable  form  at  roof,  and  to  be  securely  stayed. 
The  chimneys  to  be  of  Xo.  8  iron  for  the  first  12  feet  from  bottom  and  then  No.  10 
ir<»n  for  12  feet,  and  the  top  length  of  11  feet  to  be  of  No.  12  iron.  Chimneys  to  have 
dami)ers  and  suitable  connections  so  the  draft  will  be  under  control  from  the  fire 
room.  Cast-iron  iloor  plates  of  diamond  pattern  to  be  furnished,  laid  in  cement,  to 
]»revent  danger  from  fire  or  injury  to  deck  in  removing  ashes. 

Hoilers  to  be  firmly  secured  to  deck  and  covered  as  hereafter  described. 

Tuniaces  to  be  provided  with  an  extra  set  of  grate  bars  and  an  extra  set  of  fire- 
door  liners. 

/^'.  Anxilianj  boiler. — To  be  of  the  vertical  tubuiar  type.  Shell  to  be  40  inches  in 
diameter  by  6  icct  high,  and  to  be  of  sufficient  cajiacity  to  operate  the  electric-light 
l>lant.  To  have  spring  '*  pop  "  safety  valve,  steam  gauge,  water  gauge  glass,  gauge 
rocks,  set  of  fire  tools,  dii])licatc  of  grate  bars,  and  all  necessary  fixtures.  Smoke 
pipe  to  be  connected  to  one  of  main  smoke  pipes,  with  separate  damper  (was  con- 
nected to  main  smoke  pipe),  or  to  have  separate  pipe,  as  may  be  hereafter  deter- 
mined. Steam  <'onnections  to  be  made  so  auxiliary,  or  either  or  both  main  boilers 
may  be  used  to  operate  the  electric-light  plant,  steam  capstan,  steam  siphons,  or 
auxiliary  engines. 

17.  Main  dririiuj  ciiffine. — To  be  compound  condensing  horizontal  type.  Stroke  20 
inches.  High  ])ressiire  cylinder  14^  inches  in  diameter,  low  pressure  26  inches  in 
diameter.  Hed  frames  of  heavy  hollow  girder  pattern,  with  main  bearings  for  crank 
shaft  cast  on.  Tliese,  bearings  to  bo  fitted  with  phosphor  bronze  linings  of  approved 
design.  adapte<l  to  adjustment  for  taking  up  wear.  Crank  shaft  to  be  oi  steel  5 
inches  in  diameter  fitted  with  balanced  crank  disks  of  large  diameter,  truly  faced 
and  polished  on  rims.  Piston  rods  and  valve  spindles  to  be  of  steel  and  all  wearing 
surfaces  to  haveaniijle  bearing  and  proper  adjustment  for  taking  up  wear.  Steam 
pipe  to  be  .'>.\  inches  in  diameter  witli  convenient  stop  or  regulating  valve.  Engine 
to  bo  controlled  by  a  high-si)eed  governor.     All  parts  to  be  well  finished. 

Engine  to  liave  foundation  of  heavv  timbers  well  secured  and  fastened  aown  to 
]>revent  vibration  m  running. 

/.v.  Atixiliani  duiiiKs  and  windinff  drums. — The  main  cutter  shaft  and  winding 
dnnns  for  hoisting  the  cutter  and  for  swinging  the  dredge  will  be  operated  by  a 
pair  of  auxiliary  engines,  on  horizontal  bed,  jilaced  forward  on  main  deck.  Cylin- 
ders to  l>e  f)  inches  111  diameter  by  12  inches  stroke.  Their  design,  workmanship, 
iinish,  and  fixtures  will  l>e  in  all  respects  ecjual  to  the  main  engines. 

There  \vill  1m«  two  steel  ]nnions  fastened  ou  the  crank  shaft  for  driving  the  hoisting 
ami  iii.iin  sliaffs  indepenclently.  The  hoisting  shaft  will  be  of  steel  4f  inches  in 
<liaiiHter  and  will  Ix^  fitted  with  wire  rope  drum  gear  and  powerful  holding  brake 
and  1(K  king  device*  for  bidding  cutter  in  any  ])osition.  This  shaft  to  be  worked  by 
nir.uis  of  a  (dutch  engaging  with  ])inion  on  crank  shaft.  The  main  shaft  to  be  of 
stcil  :i  in<  lies  in  (iiaiuetcr  and  to  bo  fitted  with  a  sprocket  wheel  for  driving 
the  cufter  mill  two  wire  rope  or  (bain  drums  for  swinging  the  dredge.  P2ach  of 
tlic.s(»  l;ut(  r  dniiiis  will  be  worked  by,  a  separate  clutch. 

All  the  njM'ratiniX  handles  for  clutches  and  for  throttle  valves  of  auxiliary  engines 
will  be  (  nii\  (Miieiitly  ])laced  so  the  engineer  from  his  station  on  the  forward  deck 
iH  Ml  :ni\ili:n\  eni^in*'  will  have  comjdete  oversight  and  C(mtrol  of  the  operation  of 
tl;e  dredLTe.  Foiimlatioii  of  auxiliary  engines  and  winding  drums  to  be  strongly 
buiiT  and  tautened,  and  engino  and  drum-bed  )>Iates  to  be  securely  fastened  down. 

'  .  Ciifftr  slid  It  and  supporfinf/  frame. — 'Hic  cutter  to  be  supported  at  the  apex 
ol  a  siiniiH^  tiiiiixr  and  iion  frame,  projecting,  when  at  work,  from  the  bow  of  the 
Ix.ar.  riiis  frame  to  be  strongly  franie<l,  braced,  and  fastened,  so  as  to  have  ample 
stieiii^tli  to  lev^ist  .'ill  horizontal  and  vertical  and  all  bending  or  twisting  strains  to 
wlii<  li  It  may  be  suhjected.  It  will  be  hinged  at  the  bow  of  the  boat,  and  will  have 
sufh(  ieiit  len;:(li  to  enable  the  (lre<1go  to  work  etl'ectively  in  30  feet  of  water,  and  it 
will  aNo  eiial»le  fin*  dn»dge  to  dig  her  way  when  there  is  not  suflScient  depth  to  float 
her.     Frame  to  l)e  raised  and  lowered  by  wire- rope  tackle,  secured  to  a  pair  of  shear 
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\ofrs  pivoted  on  bow  of  dredge  and  operated  by  windinj;  dmm.  These  shear  lea 
will  bo  gnycd  to  stem  of  boat  so  tbcy  may  be  thrown  back  or  "rigged  inboua' 
wlien  it  is  desired  to  raiRo  the  cutter  frame  to  a  high  angle,  as  when  moving  th* 
dredge  from  place  to  place. 

The  revolving  cutter  to  consist  of  a  conical  steel  casting,  to  which  eight  cracilik 
cast-steel  cutter  blades  are  to  be  securely  bolted,  forming  a  conical  catter  hetd 
about  51  inches  in  diameter  at  the  base  and  24  inches  in  diameter  at  the  outer  end. 
Tbe  cutter  blades  to  be  three-fourths  inch  thick,  with  strengthening  ribs.  The  con- 
ical frame  to  have  am]de  openings  to  allow  passage  of  the  water  mixed  with  the 
material  taken  with  it. 

The  cutter  to  be  carried  on  the  end  of  a  hammered  steel  shaft  5  inches  in  diameter. 
The  ends  of  the  shaft  will  bo  turned  to  taper,  accurately  fitted  to  taper  bore  of  ent- 
ter  hub  and  secured  by  feather  key  and  cross  cutter.  The  cutter  shaft  to  be  in  foor 
sections,  witb  bearings  adapted  to  prevent  end  play,  and  cast  steel  conpllngs  of 
aniple  strength,  bat  not  rigid.  The  outer  bearing  of  tlio  shaft  to  bo  iu  a  steel  cart- 
ing which  fits  upon  the  outer  end  of  the  A  frame  and  has  opening  and  flange  te 
receive  outer  end  of  suction  pipe,  and  back  disk  to  close  rear  of  revolTinff  cntter. 
It  also  has  casing  for  tlie  outer  shaft  bearing,  which  is  made  of  haid-woM  Ulocki 
boiled  in  oil,  forming  a  bearing  about  21  inches  long.  Shaft  to  have  sleeve  of  pboo- 
plior-brcmze  linnly  secured  at  bearing.  Up]>er  end  of  cutter  shaft  to  have  speeial^ 
designed  thrust  bearing,  secured  and  pivoted  in  casting  fastened  on  forward  deckol 
dredge. 

A  sprocket-wheel  and  pitch-chain  connection  to  be  provided  from  anxiliary  engine 
t-o  a  shaft  mounted  on  axis  of  ]>ivots  at  base  of  A  frame.  From  this  shaft  motion  to 
be  communicated  to  cutter  shaft  by  bevel  gears,  with  special  device  to  insure  coneet 
operation  of  these  gears  in  all  positions  of  the  cutter. 

Fair  leads,  snatch  blocks,  and  guide  rollers  to  be  provided  so  side  chains  of  swinf* 
ing  dre<lge  while  at  work  may  be  led  from  anchors  to  forward  part  of  main  deck  or 
to  points  some  distance  out  on  A  frame,  and  thence  to  winding  dmmSy  as  maybe 
found  most  advantageous. 

The  A  frame  and  all  attachments  and  parts  below  water  when  working  to  bo 
given  two  good  coats  of  coal  tar,  api)lie<l  hot. 

:(K  Main  nmt'wfi  pumpi — To  be  a  centrifugal  pump  (Howell's  patent,  Kdward'ssab- 
stituted),  latest  improved  d<\sign,  with  suction  and  discharge  openings  15  inches  is 
diameter.  Pump  com])1ete,  with  outer  shaft  bearing  and  driving  pulley,  to  be  on  OM 
bed-frame  casting;  to  be  lined  with  renewabh»  cast-inm  plates,  and  win^  of  pmsp 
runner  to  be  renewabl*'  ste<'l  plates.  Provisicm  to  be  made  for  easy  access  to  inside 
oC  ])nm])  so  new  lining  ])lates  or  blades  can  b(>  put  in  without  removing  shaft  or 
taking  down  discharge  pipe.  Pump  to  be  provi<led  with  ni'cessary  check  valve  sad 
vacuum  gauge  and  a]>pliances  to  enable  it  to  be  readily  ])rimed  and  started.  Con- 
nection between  puni])  and  main  engines  to  be  by  a  rubber  belt  of  amplo  width  and 
strength.     Pump  to  be  mounted  on  a  heavy  timber  foundation  and  firmly  secured. 

.'/.  ^^urtlon  a  fid  dinrharf/v  pipe  and  pontoons. — From  the  cutter  to  tho  pump  the  pips 
will  be  ITi  inches  inside  diameter,  made  of  steel  or  iron  of  equal  strength  and  endur- 
ance witli  heaviest  ])ortion  of  dist-harge  pipe,  with  ii  sullicicnt  length  of  floziblo 
snct  ion  hose  and  ])roper  cou])Iings  to  enable  cutter  to  be  raised  and  lowered  through 
entire  vertical  rauge  of  working  and  up  to  well  clear  of  tlie  wat4?r  without  distuA- 
iiig  the  cou]>lingH.  Provision  also  to  be  made  for  readily  disconnecting^  the  hoso^ 
should  this  be  necessary  to  enable  tho  frame  to  be  raised  to  position  for  moving. 
Pi])e  to  be  turned  to  ]>um])  by  smooth  curve  of  large  radius.  From  tho  pump  to 
outboard  conuections  disdiargc?  pi])*'  to  b<»  spiral  welded  steel  (spiral  riveted,  m\h 
stitut<'d  in  part,  welded  hetter).  with  llanged  and  bolted  connections.  Valve  to  be 
provided  so  either  <lischargc  may  be  used. 

Klb«»w  of  large  radius  to  be  jirovided  at  outboard  connection  so  discharj^  pips 
may  he  led  directly  aft. 

l)is<'harge  ])i])e  outside  hull  to  be  .qnral  welded  steel  No.  12, 10  inches  inside  diaa- 
eter,  in  from  U  toL'l  foot  lengths,  witii  thick  sheet  rubber  llexible  connections  3  feel 
long,  linnly  secured  to  ends  of  i)ii>e  by  screw  clam])S  for  all  lengths,  supported  OS 
])ontoons.  About  1,()(M)  teet  of  <lischarge  i>ipe  to  be  ])rovided;  about 250 feet  of  tho 
pi])etobrsui>])orted  on  floating  wooden  pontoons;  10  small  p<uitoons  to  bo  provided. 
These  ])ontoons  to  be  strongly  made  and  fastened  and  well  calked  and  made  tight 
on  bottom,  sides,  nnd  deck  ;  to  be  about  12  feet  long,  ()  feet  wide,  and  2|>  feet  deepu 
The  ])ipe  that  is  to  be  laid  on  land  to  hav(>  ends  ])re]);ir<Ml  for  connecting  byalippinf 
on<>  into  the  other.  The  ponto<m  for  carrying  discharge  end  of  pipe  to  be  abontw 
feet  long  by  18  feet  wide  by  1  feet  deep,  or  as  largi*  as  may  be  found  necessary;  lo 
be  stron«;ly  made  and  fastened  and  calked  and  made  ti<;ht  on  bottom,  sides,  and 
deck.  To  have  shear  legs  titted  with  guvs  and  fastenings,  and  tackle  with  doilUs 
]>urchaM*  and  baud-power  winch  lor  raising  and  lowering  discharge  pii>e.  TohafO 
water-hallast  tank,  it' found  n<'cessary.  This  part  of  the  <lischargepipe  toliave  fltf- 
ible  sections  to  permit  the  required  mot  ion.     Ponto(m  to  have  spuds  with  hand hi^ili 
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to  cnablo  it  1o  bo  secured  in  positiou  in  a  current  and  to  support  about  150  feet  of 
pipe. 

I'rovisiou  to  bo  made  for  direct  discharge  aslioro  from  dredge  when  i>racticablo  by 
sni)p()rt  for  about  50  feet  of  pipe  from  the  dredge  itself. 

'2:.  rroprlliuff  power. — To  consiHt  of  two  horizontal  engines  operated  by  steam 
from  main  boilers  and  connected  to  stern  wheel  of  usual  design  and  strong  construc- 
tion. C'ylimlers  to  be  15  inches  in  diameter  by  60  inches  (made  52  inches)  stroke, 
'i'o  be  i)r()vlde(l  with  modern  improved  adjustable  cut-off  valve  gear  and  automatic 
relietvah  «\s  lor  cylinders.  I'sual  signal  bells  and  connections  and  speaking  tubes 
to  pib)t  house  and  to  engineer  forward  to  be  i>rovided. 

Connections  will  bo  provided  so  these  engines  may  bo  worked  either  from  tne 
cuijin*^  room  aft  (or  from  forward  engine  room — omitted). 

Propelling  engines  (to  be  connected  to  condenser  so  they  may  be  worked  con- 
densing— omitted)  or  exhausting  into  atmosphere  or  smoke  chimneys. 

Indicator  conueetions  to  be  provided  as  required  in  special  conditions. 

J.7.  Condenser  and  aiv  pump. — To  be  W'orthington  combined  duplex  air  and  feed 
pumj)  and  condenser,  having  7^-inch  steam  cylinder,  7-inch  air  cylinder,  and  10-inch 
stroke;  to  bo  HU])i)liod  with  all  valves,  connections,  and  vacuum  gauge  necessary 
for  efiieieut  working.  To  be  connected  to  nmin  engines  (and  to  propelling  engines, 
so  latt<»r  may  bo  operated  either  high  pressure  or  condensing,  as  desired — omitted). 

;?/.  lire  and  h'thje pump. — To  be  duplex  of  Worthington  type,  6  by  4  by  6  inches, 
with  all  suitable  connections,  100  feet  of  4-ply  rubberhose,  pipes,  nozzle8,"and  valves 
and  <'ouj)lings  to  adapt  it  for  purposes  of  washing  down,  extinguishing  tires,  supply- 
ing roof  tanks,  bathroom,  and  kitchen. 

.:'>.  steam  eapslana. — Two  Providence  steam  capstans  with  double  cylinders, 5  by  7 
inclies.  to  be  ]»rovided  and  set,  with  convenient  operating  handles  and  necessary  con- 
nections, with  all  necessary  fair  leads,  bitts,  and  cleats. 

j'i.  Siphons. — A  suflicient  number  of  steam  siphons  with  steam  hose  and  connec- 
tions to  cuipty  all  of  the  conijiartments  will  be  provided. 

.',\  Anehors. — Two  40<)-])ound  kedgc  anchors  to  be  provided  with  sufficient  lengtlis 
of  best  tested  live  cighths-iuch  refined  iron  chain  to  swing  dredge  by  moans  of  wind- 
inii:  <lruuis  wbilo  at  work. 

:s.  FJvetrle-Vnjht  plant. — This  to  consist  of  an  apparatus  supplied  by  some  reputable 
manufacturer,  and  to  C()m])rise  <lynamo,  25  incandescent  lamps  of  16-candlo  power, 
and  two  2,(M)0-candle  i)ower  arc  lamps,  and  one  2,000-power  search  light,  all  fitted  up 
in  best  manmr  with  suital)le  safety  and  regulating  devices,  in  accordance  with  best 
nuxleru  i)ractice. 

All  lamps  to  be  placed  as  may  bo  directed;  searchlight  to  be  under  control  of  pilot. 

l)ri\  ing  eugiue  to  be  of  modern  high  speed,  automatic  cut-ott"  type,  to  be  connected 
to  take  steaui  either  from  main  or  auxiliarv  boiler. 

Dyuanio  to  be  set  on  sliding  base,  and  both  dynamo  and  engine  to  bo  firmly  8e<ured 
on  solid  foiindat  ions. 

::>.  lioihr,  ciiHinlcr,  and  i)ipc  eorerintf. — Boilers  and  main  steam  pipes  to  be  well 
covered  wiili  ap]>roved  material,  preferably  magnesia  sectional  covering  for  pipes 
(and  •' locomotive  "  covering  for  boilers.  Magnesia  used  on  boilers).  Cylinders  of 
main  and  auxiliary  engines  and  of  propelling  engine  to  be  covered  or  lagged  in 
ai)pro\  ed  luanner,  preferably  wood  lagging  with  Russia  iron  covering. 

-'>'.  I.ithriratio)i. — Provision  to  be  made  for  am]>lo  and  efficient  lubrication  of  all 
working  ]Kn  ts  throughout.  The  cylinders  of  propelling  engines  and  of  main  driving 
eugiursto  liave  ]»ateut  sight-feed  oil  feeders,. one  (^uart  capacity,  of  best  pattern. 
('\  lind*  r^  of  electiic-ligbt  eugiiu;  and  condenser  j)ump  and  of  auxiliary  engines  to 
have  similar  oil  fecMlers  of  one  pint  capacity.  Crank-shaft  bearings  of  engines, 
crank  pin  !»<  ariugs,  ])uuii)  bearings,  slides  of  engines,  and  other  important  bearings 
wlieie  (omprcssion  grcMse  cu])s  are  not  u.sed.  to  have  drop-sight  feed  oilers.  Im]U)r- 
tant  s!()w-ruiining  bearings  not  r<-adily  accessible,  or  those  exposed  to  grit  and  dirt, 
to  lia\  «•  (•nini)res>ion  grease  cups.  In  general,  bearings  not  otherwise  provided  for 
to  li;'\e  (.il  or  grease  cups  with  covers.  Provision  to  be  made  to  recover  oil  drippings 
from  juiiK  ip.il  ]>earings, 

Xe  (ssai  \  oil  (  aus  and  oil«Ts,  and  one  oil  tank  of  am])Io  capacity  to  be  provided. 

.,/.  /;/.»,r-f»//s.  <lrii).s,  etc. — All  blow-olf  and  dischargc-])ipes  to  be  led  outboard.  All 
drips  from  ))er  co«ks.  gauge  cocks,  or  drains  to  be  piped  and  led  outboard  to  hold,  or 
(liseliargc  arranged  otherwise  so  as  not  to  be  objectionable. 

.  sicf,'i  (■'}!}.■<. — Steam  healers  <?r  coils  to  bo  provided  in  rooms  on  upper  deck 
and  pilni  liouse  with  all  i)roper  steam  and  discharge  connections.  Steam  pipes  and 
connections  to  be  ])rovided  for  heating  water  in  bathroom  and  kitchen. 

.  /.  sitdii)  irhisflc, — A  steam  whistle  about  G  inches  in  diameter  to  be  mounted  at 
jiroper  height  b"t  ween  the  main  smoke  pipes,  with  connections  for  operating  from 
pilot  house. 

'/.  /V»o/.s. —  The  workshop  (after  engine  room)  to  bo  provided  with  bench,  vise, 
j)ortal»le  forL;c  of  larg(?  si/e,  anvil,  hand-i)ower  drilling  machine,  andsupply  of  blSck- 
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smitliB*  2\ii(l  machinists'  tools  siiitublo  for  making  ordinary  repairs  on  board.  Tte 
outfit  will  include  a  sot  ot'bolt  taps  and  dies  from  {  inch  to  l|  inch;  a  set  of  pipe 
dies  from  i  inch  to  3  inch,  with  taps  from  i  inch  to  2  inches;  and  pipo  vise  and  tongi 
to  suit. 

.■?-7.  Spare  pica's. — Tlio  folio  win«jf  spare  parts  of  foregoing  machinery  will  ho  sup- 
plied, all  fitted  and  ready  for  use: 

1  set  of  blades  of  dredging  pump. 
I  set  of  liuing!^  for  dredging  pumi>. 

0  blades  for  cutter. 

«)  center  and  12  side  links  for  driving  chain. 
12  pins  for  driving  chain. 

1  lifting  cam  for  spud  anchor. 

I  set  grate  bars  for  main  boiler  furnaces. 
1  set  grate  bars  for  auxiliary  boiler  furnace. 
1  set  complete  of  fire  door  liners. 

SiL  Di'fecUrc  irork, — No  defective  casting,  forging,  or  other  work,  and  no  defectire 
material  of  any  kind  is  to  be  accepted  in  the  dredging  plant. 

37,  Aj)nroral  of  details. — All  important  details  not  yet  determined  npon  andsU 
principal  detail  drawings  and  descriptions  of  work  not  yet  clearly  specified  in  fall 
<letail  are  to  be  submitted  to  tiie  party  of  the  first  part,  and  are  to  be  subject  to  hii 
a])i)roval. 

oS.  Modifications. — While  it  is  the  intent  of  these  specifications  to  ^ive  dimea- 
sious  and  descriptions  of  all  portions  of  the  plant  as  nearly  as  practicable  wilk 
present  information,  it  is  understood  that  such  modifications  of  dimensions  or  minor 
details  ns  it  may  bo  found  necessary  or  expedient  to  make  in  order  to  carry  out  ths 
intbnt  of  the  contract  shall  bo  m;i-le\ii>on  mutual  agreement,  provided  the  oostof  ths 
plant  to  the  (loverniueut  is  not  increased  and  its  value  and  eMoiency  not  impaired. 

.7.9.  In  general.— It  is  understood  that  the  party  of  the  second  part  will  supalf 
the  foregoing  dredge  and  all  the  machinery  in  connection  therewith,  together  witt 
all  the  furnishing  and  etpiipments  necessary  for  the  efficient  working  of  same,  and 
will  submit  any  and  all  parts  to  inspection  during  construction,  and  will  furniih 
all  tlic  information  necessary  for  that  purpose.  Tliey  also  on^ago  to  deliver  tha 
dredge  at  her  <lestiuation,  in  the  Fourth  District,  Mississippi  Kiver^  and  whoi 
there  to  plit  her  iu  working  order  and  to  furnish  the  services  of  a  skilled  man  to 
superintend  the  running  of  machinery  until  the  dredge  is  in  snocessful  openitiOD, 
and  h.'is  run  satisfactorily  during  a  test  ])eriod  of  not  less  than  tcuda^s  continuonilT. 
And  the  said  ]>arties  of  th<>  second  part  hereby  guarantee  the  material  and  WWK- 
manship  will  b<>  thoroughly  sound  and  first  class  throughout,  failing  which,  thoj 
further  agree  to  replace  and  make  good  any  defects  which  may  develop  upon  the 
trial  of  the  machinery. 

The  parties  of  the  second  ])art  guarantee  the  U.  S.  (government  against  any  claioM 
that  may  be  made  for  the  u8o  of  any  patented  device  whatever  furnished  by  ity 
and  will  hold  the  said  (Tov<'rnment  harmless  from  any  such  claims.  It  is  under- 
stood, however,  that  the  ]>arties  of  the  second  part  do  not  agree  to  supply  any 
stores  or  any  material  subject  to  consum])tion,  except  as  herein  specified,  nor  any 
further  labor  reiiuired  for  the  handling  or  the  working  of  the  dredge  after  hor 
arrival  at  her  aforesaid  destination  excejjt  the  superintendent  before  named." 

While  not  new  in  principle  the  dredge  has  several  features  and  combinationi 
which  are  novel.  It  is  a  well  built-machiue  throughout  and  will,  it  is  believed, 
]>rove  an  elficient  and  economical  apparatus  for  the  services  for  which  she  Wli 
(lesigncd. 

The  low<'st  rea:ling  of  th<^  g!i"go  at  IJarbres  Landing  was  eight-tenths  foot 
above  zero  on  Novembers.  The  least  channel  <leptli  in  Old  Uiver  reported  was  4^ 
i\}v.i.  This  was  sufficient  for  the  light-draft  boats  which  were  enabled  to  navigate 
the  rivers  having  thcMr  outlets  through  Lower  Old  Kiver,  and  navigation  throuf^ 
Lower  Old  River  was  therelon?  maint'iim^d  durinjr  the  low-water  season. 

Considerable  erosion  and  caving  having  taken  ])lace  near  the  east  end  of  the  Red 
Kiver  Dam  and  about  the  <-ast  en<l  of  the  u])per  sill  dam  in  the  Atchafalaya, repairs 
were  made  duiing  March.  The  work  consisted  in  depositing  rock  taken  m>m  thai 
stored  on  Turnbulls  Island  near  the  ends  of  the  dams.  Five  hundred  tons  were 
])lae(?d  on  the  lower  side  of  th<*  Ked  Kiver  Dam,  021  tons  on  lower  side  of  the 
Tpper  Atehafalava  Dam,  and  5'Jl  tons  on  the  u])per  side  of  this  dam.  The  cost  of 
this  work  was  si^ll^.lM). 

During  March  and  Ajiril  tlu»- t('le]>]ione  line  Ix'twetMi  IJarbres  Landing  and  Weit 
Melville  was  rei>aired  and  rebuilt  an<l  the  line  was  also  <'xten<le<l  out  to  Red  River 
I^anding  on  the  Mississippi,  a  distance  ofalxuit  7  miles.  Saw<Ml  cypress  poles  wcro 
substituted  for  the  round  i)ine  i)oles  iirst  put  up,  whieh  had  lM?eomo  much  decayed. 

The  repairs  and  enlargomeut  of  the  levee,  conneeting  the  s])ur  levees  at  the  ends 
of  the  Atchafalaya  sill  dams  on  the  Sinnnesport  side,  were  completed  under  contract 
at  a  cost  of  $77.70. 
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Money  statement 

June  1,  lSi)3,  halaiiro  iinexponded $139,  973.  OG 

May  31,  1894.  amount  expendtMl  during  fiscal  year 96,674.21 

May  31,  1S94,  balance  unexpended 43,298.79 

(  Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1896  350, 000. 00 
•]  JSubmitte<l  in  eomplianee  with  requirements  of  sections  2  of  river  and 
f      liarbor  acts  of  186(>  and  1867,  and  of  sundry  civil  act  of  March  3,  1893. 


Xi:\V    ORLEANS   HAIinOR. 

The  general  object  of  the  works  of  improvement  in  New  Orleans  Harbor  is  to  <>lieck 
and  if  possible  to  prevent  the  detrinu^ntal  action  of  the  river  in  eroding  the  banks 
and  to  maintain  tbo  river  banks  in  a  condition  of  permanency. 

L'nder  the  approved  jiroject  the  work  to  accomplish  these  objects  consists  in  the 
construction  of  submerged  inclined  spur  dikes  along  the  caving  banks,  which  extend 
out  normallv  to  tbo  bank  line  and  which  have  heretofore  been  placed  at  intervals  of 
from 500  to  i,600  feet. 

In  addition  to  these  dikes  continuous  bank  revetment  has  been  constructed  in  the 
intervals  where  tbe  destructive  forces  have  proved  very  active.  This  revetment  has 
an  average  width  of  about  400  feet  and  extends  from  low-water  line  out  to  deep 
water,  covering  the  entire  bank  slopes.  In  building  this  revetment  mattresses  mad© 
of  willow  brush  and  poles  and  fastened  with  sawed  timber  and  wire  are  first  con- 
structed in  sections  of  convenient  size  and  about  2  feet  thick.  These  sections  are  then 
fastene<l  tog<;tlier,  forming  a  large  mattress,  which  has  a  width  of  130  to  150  feet  and 
ji  length  equal  to  tlio  width  of  the  revetment.  This  mattress  is  floated  to  position 
betv.een  lines  of  barges  secured  by  mooring  lines,  and  is  sunk  by  loading  it  with 
ro<k  evenly  distriliuted  over  its  surface.  After  it  is  sunk  additional  rock  is  deposited 
on  it.  The  spur  dikes  arc  built  of  successive  layers  of  mattresses  of  diaiinishing 
width,  constructed  in  a  manner  similar  to  that  above  described,  except  that  they 
are  made  two  or  three  times  as  thick,  and  the  willows  arc  so  laid  as  to  leave  square 
*'  pockets  '  to  receive  and  retain  the  rock.  These  mattresses  or  cribs  are  BO  designed 
that  the  top  of  the  conijtletcd  dike  has  a  width  of  about  16  feet  and  a  slope  in  the 
direction  of  the  length  of  the  dike  of  about  3  base  to  1  perpendicular.  Various  side 
slopes  hav(^  been  given  to  the  dike:*,  from  1  base  to  1  perpendicular  to  2  base  to  1 
l>erpendicular,  the  latter  slope  being  now  preferred.  When  the  intervals  have  not 
been  continuously  revetted  the  dike  rests  on  a  foot  mattress  about  1,50  feet  wide.  In 
places  in  the  harbor  where  the  water  front  is  required  for  docks  the  crest  of  tbe  dike 
at  the  shore  end  is  kej^t  below  the  draft  of  vessels;  at  other  localities  the  crest 
has  bci'U  carried  up  to  low- water  line  and  continued  up  to  the  main  levee  by  a  spur 
levee  built  of  earth  and  ]»aved  with  rock. 

The  design  is  to  begin  sinking  the  mattresses  during  the  end  of  the  low-water 
season,  but  this  has  not  always  been  ])racticable,  and  some  of  the  work  has  been 
l)lac<'(l  lu  c()iu])nrativcly  high  stages. 

The  (^tlcct  w  hi(  h  the  continuous  revetment  is  intended  to  produce  is  to  cover  the 
entire  bank  sIojk^  dirictly  after  the  caving  for  the  season  has  ceased  and  when  the 
bank  has  ]u<'sun»;ibly  a  form  best  adapted  to  stability  and  to  protect  it  irom  further 
ero>i«»ii.  Spur  dikes  without  intermediate  revetment  have  been  successful  in  some 
of  the  straight  reaches  and  on  <'oncave  banks  of  large  radius,  but  in  the  abrupt 
b(  nds  the  dikes  alone  are  only  locallv  effective. 

At  the  date  oi"  the  last  annual  rejxirt  the  following  work  had  been  completed  in 
general  at  ('(H(hniee  with  the  ])ro.ject  as  above  outline<l :  A  continuous  mattress  4(X) 
leet  lu  1«  ni;th  liad  been  ]>laced  Just  above  the  caving  bank  in  the  Carrollton  IJend. 
live  spur  (likt  s  with  continuous  revetment,  covering  the  three  u])per  intervals  and 
soiiiew  l:ai  inori'  than  oue-thirtl  of  the  lower  one,  had  been  built  in  the  Carrollton 
r.eud.  1  wo  spur  (lilies  in  the  (Jreenville  Hend,  six  in  the  Ciouldsboro  IJend,  and  eight 
ill  tlie  'riiir<l  hisiiict  licach. 

All  <»r  (Ik-  ab(»\e  work  rcniaiua  in  ])lace  and  has  proved  successful,  with  the  follow- 
iuu,  (  x((  ptioiis:  lu  the  Third  District  Keach  no  lurther  caving  took  i)laee  at  the  beads 
oi'  tlie  dikes,  but  ea\  iug  continued,  more  or  less  serious  in  extent,  in  the  intervals 
bet  Wren  tli»'  dikes,  and  there  has  been  no  noticeable  accretion.  In  this  locality  the 
i!it(  rvaks  l)i'twe(  u  dikes  are  evidently  too  great,  an<l  the  intervals  should  be  i>ro- 
tected  with  eout  iiiMous  re\  etuieuts. 

In  tlie  (ii>ul<ksl>oro  lb  nd  a  small  cave  has  occurred  between  Dikes  3  and  4,  but 
otlierwise  tlie  Itaiik  line  has  remained  unchanged. 

In  the  (  arrolltou  l>end  serious  caving  continued  in  the  intervals  between  dikes 
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iM^foro  tlio  conlinuons  revetniout  was  put  down.  Since  the  completion  of  this  work 
there  has  l)e«'n  no  further  cavinp. 

Destructive  caviufj  has  also  taken  i>lace  alon^the  water  front  between  Carrollton 
and  Exposition  wharf,  at  Eighth  street,  at  the  Soraparu  market,  in  the  bend  at  and 
h«-low  the  French  market,  and  at  Algiers  Point.  No  protection  work  has  been  done 
at  these  h)calities  hy  the  United  States,  but  the  city  of  New  Orleans  has  constructed 
I)ihi  work  and  wooden  bulkheads  w  ith  a  view  to  arresting  the  caving  near  the  French 
market,  at  Algi<rs  Point,  and  in  the  intervals  between  the  Third  District  spur  dikes. 
This  work  has  heeu  partially  successful,  except  in  the  Third  District  Reach. 

No  construction  work  has  been  in  ]>rogrcss  during  the  past  season,  owing  to  the 
funds  being  exhausted.  The  destructive  action  of  the  nvcr  continues  in  soversl 
localities  in  the  harbor  where  protection  work  has  not  yet  been  done. 

LKVKES. 

For  works  connected  with  levee  construction  and  maintenance  the  district  ii 
subdivided  into  six  levee  districts,  as  follows: 

The  Lower  Tensas  levee  district,  right  bank,  which  extends  from  the  upper  limits 
of  the  Fcmrth  District,  opposite  AVarren ton,  to  the  mouth  of  Ked  Kiver,  and  torn- 
prises  157^  miles  of  th<;  Mississippi  River.  In  this  district  the  leveo  system  is  con- 
tinuous Irom  the  up]>er  end  down  to  a  ]»oint  5  miles  below  Fairviow  Landing,  s 
h'ugth  of  IMO.o  miUis  of  the  river,  leaving  about  20  miles  of  river  on  this  bank 
unh've<Ml. 

The  Alchafalaya  levee  district,  right  bank,  which  extends  from  the  mouth  of  Red 
liiver  to  tlic  head  of  Hayou  Lafourche,  a  distance  of  122  miles  by  river.  The  levee 
system  in  this  district  is  continuous. 

The  Ilarataria.  levee  district,  right  bank,  wliich  extends  from  New  Orleans  to  the 
Head  of  the  J*asses,  102. T)  miles.  The  levee  system  is  practically  eontinnons  down  to 
the  (Jump,  an  oi)ening  through  the  bank  of  the  main  river  about  10  miles  above  the 
Head  of  the  Passes.  In  the  lower  parts  of  the  (listrict,  however,  tho  strip  of  culti- 
vated land  is  narrow  and  the  variations  in  the  height  of  the  river  become  compara- 
tively siiglit  an<l  tlie  h'vecs  are  small  affairs.  Tho  total  lengtli  of  river  covered  by 
levees  is  \H.o  mihss. 

The  Lafourche  i<;vee  district,  right  bank,  whicli  extends  from  tho  head  of  Bayon 
Tiafourclie  to  New  ()rl<'ans.  The  <listance  by  river  is  71  miles,  and  tho  levee  system 
is  continuous. 

TIh^  I'ont  chaitrain  h've<»  <listrict,  left  bank,  which  extends  from  New  Orleana  to 
IJaton  K'ouive.     It  comi)rises  )2l5.r>  miles  of  the  river,  an<l  the  levees  are  continnoni. 

Tlie  Lake.  IJorujne  leve»^  district,  h*ft  bank,  which  extends  from  New  Orleans  to  the 
Hea<l  of  the  Passes,  1()J..">  miles.  The  levee  system  only  extends  at  present  to  Fort 
,Ia<Kson,  covering  ^'J  miles  of  the  river,  and  the  sauui  remarks  concerning  tho  lover 
])ortion  of  the  J>arataria  levee  district  apply  to  corresponding  parts  of  the  Lake 
lb>r.i:ne  lev»'(^  distri<t. 

IJctweeii  Warrentou  an«i  IJaton  Rouge  the  river  follows  the  general  direction  of 
tlu^  hlutl'  line>on  tlu'  left  bank,  being  at  no  point  at  any  great  distance  from  the  high 
lan<l.  XuiiuMnus  <letached  private  levees  exist  along  this  ]>ortion  of  tho  rlver^  which 
are  mor<»  or  less  ellicient,  and  which  are  designed  solely  for  tho  local  pur])08e  of  pro- 
tecting the  cultivated  bottom  lands  between  the  river  and  the  bluffs  from  overflow. 

Assistants  have  been  in  loenl  charge  of  levee  districts  during  tho  year  as   follows- 

Assistant  J^nnineer  II.  S.  Douglas,  in  charge  of  the  Lower  Tensas  levee  district,  hi 
a'idition  to  his  duties  in  chargi'uf  tlnr  work  ol*ini]»rovement  of  the  harbors  of  Natches 
au<l  Viilalia,  and  ol  c<!rtaiu  gauges. 

Assistant  KuLcineer  W.  ,J.  llardee,  in  <'harge  of  the  A  tcha  fa  lay  a,  Lafourche,  and 
Poni<-hartrain  levre  districts. 

Assistant  Kngineer  .John  Smyth,  jr.,  in  charge  of  the  P>arataria  and  Luke  Borgno 
levee  districts. 

I'l^  to  the  date  of  the  last  annual  report  levee  construction  and  extensive  repain 
had  been  done  hy  the.  l-^cidcral  (iovernment  in  the  fourth  district  at  the  following- 
named  points: 


XiiiiM' of  li\t'i«  and  li'\o«'      i,  „,       llrlow     ..  ^^        Xaiiu' of  li-vto  aiul  li'voo     !  i,„^i,  :  Below 
.liMlrict.  ^^'"'^-    Cain..      ^ ''•^^-  rlistri.t.  I -^**"'^'  Cairo. 


LouiT    Tensile    Icvtjo   (lis  L<»\vcr    Trnaas    lovrc   tlis- 

trirt:                                      I                 Mili-n.  tnrt-Cinitinuod. 

iHillonl Ii.         (UMJ. :.  issn            Slii|M    r.avou   to   llanl 

Toiiit  ru-as.iiii     K.         OJi  1-^S3  Time.s  .'. 11. 

Do i:.         O'Jl  IHSO  KviruMvtn Ii. 

Hani  'li:m- In  Wihon  K.  r.:;i  ]S1H)  Hanlscrahhlo '■      K. 

Ships  r>:i\oii   to    Hard  '  Ilard-scralddc  aiiti  J>on    ' 

Timrs  : ;  K.     .    u:{;l  issi  durant :     1{. 


MOes, 

g:i3 

437 
039 

040 


APPESDIS  XX — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2987 


'    lUS.S       18113 


^~  mDD  o  t  ]pri«  »bA  lers> 

aralnnii  IPTH  iliatiicl— 
L'DnliDDPd. 

Oakl'uiul 

LivoDak 

Hfppjrl'olnl 

Humiiie".^"™. ;.'-!!; 

WomlHtotk 

lUrniilBLf 

Towl.-H 

ItilliuiIB 

GreDaclaluMuuDt 

JollMIit 

l)«lilv  to  til.  Cnliri 

tjniltlllTOIHlElttD' 

Asbluiil  tu  Lluwo 

llichniTV 

Dlclinrrv  Luncr  . 

irViu"".!'.!.v::": 


ilittl. 

I    WI.S 


I    Wil.5 
I    38:1'     I    i 
'    SK.  I 


iiirliiili'  wurk  u(  minor  r<'|inir»  iloni-  tu  awist  Jti  prulvcling 
rs  iliiiiiij;  Iiiiili  water. 

(■  11,,.  i„  t  ..f  "July  13.  IPiiL',  nlli>tm«il8  liavo  been  iimili^  l.y 
s  liii-  111,-  fi'viTjI  levti-  iliKrrirtH  iiiiUcr  rhui'co  I'f  this  ofli,,': 

':.  fV.pDi  II I'pioiirialion  J'orjiiial   ijrar  IXiJ-':iJ. 

i,-r $1.12,000 

1 151',  (MK) 

_ IK),  000 

_ 00,000 

iit 150,000 

■t r*,ooo 

rcsolniloi)  of  Hip  CuniiiiiNRion  of  Aapist  4,  1892,  contrarts 
Hiiltralili'  work  ilotio  at  tlir  (Into  of  tho  last  nniioal  report 
In.  Iiw:il  j-inrtuilini;  Ji,iio30, 1«M.  Few  of  tlieflocoiilriicta 
','V(-r.  nnil  the  ilcluilH  of  this  work  nit  well  an  of  that  ron- 
Dt  year  :itl-  givcu  iu  the  follovfing  tablee: 
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Fourfh  diHtrkt  levees,  1S9C-04, 

LOWER  tp:nsas  axd  atchafalaya  levee  districts. 


Xame  of  levoc. 


Low<T  Tonsaw  levet;  diatriot  : 

Vulcl 

Diivis  iHlaiid 

Ilard  Times  WilsdU 

IlanlHcrnbblo 

lioiuliirnut 

Cottago  iloiiiu 

Kifloroiut 

(irasamcretoWiroema  .. 

Fletcher  to  Miuorea 

Minorca  to  M  inors 

Lak«  (Concordia 

Morvillo  to  (JrefiiB 

Forest  Homo 

GlnHseock 

Atchatalnya  levee  district : 

TorraA 

Fleta 

ProvoHty 

St.  Frniicia  Cliunh 

IJelloVale 

Homestead 

Port  Allen 

MiNSOuri 

Nei-eaux 

Kehei'ca 

(ifdden  Ilidpo 

Dunhoine  I'pper 

Harroll 

Dorcy  ville 

Helle'drov*' 

Cele»te 

Mount  Sah'iii 

Habin 


Below  . 
Cairo. 


I 


Zlilti. 
C15 
G22 
032 
643 
644 
649 
090 
093 
699 
702 
605 
715 
723 
726 

76G 

786 

796 

798 

H25.  5 

832 

832. 

840 

851 

8.')7 

861. 

H65 

866 

86f<. 

87(1 

871. 

872 

879 


it 


o 


:> 


:> 


Bank. 


R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
H. 


Contractor. 


I  Length 
■  of  liM. 


r.arbiah&O'Ncil 

J.S.McTiclio&Co 

R.  T.  Martin  &  Co 

Clia rlea  T.  Wortbinglon 

Edwin  B.  Helgason 

do 

J.  S.  McTifshe  &  Co 

McLaiiffblin  Broa 

Rutherford  &  Dalgani 

Albert  H.  Gilleapio 

do 

J.  A .  Caraon 

Manning;  &^  (iibsou 

L.  M.  Didgarn 


Cx.  AV.  Reapan 

R.  M.  guifflev  &  Co. . . 
Haitnett&  O'Brien... 
Manning  &(iibaou... 
W.J.Bcntley  &Co... 

John  Appel .* 

John  S<;ott  &-  Son  a 

do 

do 

do 

M  icliael  llanick 

iJeorce  M.  I).  (iri;^bv 
J.  S.  McTiKhe  &  Co . . . 

John  Scott  «fc  Sons 

(leorge  M.  1).  Grijjabv 
W.  L.  Killebrew  ....*.. 

do 

Jcll'rii  H  <&  Daroeron... 


Ftti. 

7,800 

11, 614 

14,900 

8,700 

5.W 

%m. 

16,174 
so;  401 

n,w 

17.715 
4.717 

MiflK 
7,500 

s,7a 

1.S17 
2,T04 
4.2R 
1,«25 
S,484 
«i 
4.» 

4.m 

4.Z» 
4.M 

1,407 

Its 

2,T41 
l.» 
4.20 

l.« 
2,101 


1. 


Xaim:  of  Icvce. 


Lower  TennaH  levee  district : 

Videl 

Davia  Island 

Hard  Times-  W  il^on 

Hardscrabbe 

liondiinnit 


.   Length 
of  uxIh  of 
ri 


Grade  of 
levee 


Section. 


ver  cov-  above  bijzb'  #i_..-..-,  . 
ercd.      water,lH<»3..^^"^^"- 


River 
8h»po. 


6,(Miu  , 


Fti't. 


2A 


C'tJtt-iiue  Home. 
UiUe  Point  .... 


(Jrasamerc  to  Wic«'en)a  . 

Fh'tcber  to  Minorca 

M inorca  to  !M iiior.H 

Ijakc  C'oncordia 

Morvillo  to  ( ;  rven.«^ 

Korcst  Homo 

( i  hiK.scock 

Atcbafaljiya  li'vc<^  Hisirict : 

Torraa 

Fleta 

Pro\  osty , 

St.  I-'rancia  (  Imrcli 

Helle  Vale 

Homestcud 

Port  Allen 

Missouri 

Nereanx 

lieb.-.ca 


(Joldcn  liid-c  ... 
Uniiboine  r]»iHT 

Harroll 

J^orcvvi'le 

IJrllc  <  ini\<   

<'.].>t«- 

Mount  S.ili-r.i 

liabin 


]0,0(K) 

13,()00 
5, 300 
2, 400 

30.  000 
r»,  .'iOO 
1,200 

14. COO 

:{,  000 
:.r>.  000 

5.  0(10 
20.000  ! 

1,  -JLO 

2,  :!ur) 

4,  124 
1.7JMI 

3.  'JOO 

r.70 

4.  120 
4.210 
4,  2(M) 
4.  :{J^o 

i.:;8o 

2,  030 
J.  510 

1.  lino 

2.  7:{<» 
l.l'L'o 
I.  12(1 


?i 

2i 
•»i 
-fl 

2A 

'A 

"A 

•-U 

•  »1 
•»T 

«)i 
"i 
•)l 
-a 

or  I 

'»T 

•»r 

•"  11 

or 

•>T 


Feet. 

8 
6  and  8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
4 

8 

8 
8 
8 
8 
K 
8 
8 
8 
S 
8 
8 
K 
8 
8 


I 


3tol 
•i^2\       1 


I 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


S 


1 
1 
1 
1 
1 
1 
1 
1 
1 
] 
1 

1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


Land  slope. 


2^0  1. 

Do. 
3tol. 
2i  to  1. 

Do. 
2|  nn«l  4  to  1. 
2i  to  1. 

Do. 

Do. 

Do. 

Do. 
2|  and  4 

Do. 
Utol 


tol. 


o  r, 


.  4,  and  6  to  1. 
2i  and  4  to  1. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
l>o. 

^  to  1. 

l\  and  4  to  1. 

Do. 

Do. 

Do. 
2i  to  1. 

Do. 

I>o. 
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Fourth  district  Iwet'S^  1803-94 — Continued. 
LOWER  TENSAS  AND  ATCHAFALAYA  LEVEE  DISTIUCTS— Continued. 


Name  ol'  Icvce. 


Lower  Todhjis  Icvco  distri<'t : 

Vidcl 

Davis  Inland 

Hard  '1  i UK'S,  Wilson 

Hardscrabldt? 

I^onduruiit 

<y(>tta;ro  lIoiiH' 

Uitlo  Point 

(ira.ssiiu'ro  to  Wircriua. .. 

Fh'tcluT  t  o  M  inorca 

Minorca  to  Minors 

Lako  ( 'oiM'ordirt 

Morvillc  to  G rrons 

Fonst  Homo 

(ilasscoi'k 

Atcliafalaya  \v\vv  district: 

Terras 

Flcta , 

I*rovosty   

St.  Francis  Church 

Jk'Uo  Vulc 

IIonicst<'ad 

Tort  Allen 

Missouri 

Ncreaux    

Jtcbccca 

(uddtii  Ilitlsc 

Dunhoiiio  rppcr 

Harroll   

Dovcyvillo 

lU'lIe  drove 

Celeste 

Mouut  Salem 

Habin 


Least. 


Feet. 
5.0 
5.5 


Net  till. 


Great- 
est. 


Feet. 
11.4 
17.5 


A  vcr- 
age. 


Embankment . 


Feet. 

8 
8 


0.2 

12 

9.5 

0.7 

18.8 

9 

7.8 

12.8 

9.7 

3.0 

9.2 

0 

4.8 

20.5 

6 

5.0 

16.7 

7 

4.7 

14.8 

0.5 

0.6 

9.7 

7 

5 

14.2 

10 

6.5 

13.8 

10 

6 

13.0 

11 

4.2 
.0 
.7 
.  5 
.4 

O    •) 

1.9 
.8 
1.8 
1.  1 
1.1 
1.1 
l.l 
1 

1.4 
8 


12.6 

17.8 

22 

13.1 

14 

11.9 

14 

13.7 

13.2 

15.7 

10.0 

12.2 

12.3 

12.9 

11 

10.9 

10.9 

10.8 


9.3 
16,8 
14 
11 

12.4 

10.8 

12.5 

12.  9 

11.3 

12.0 

9.8 

10.7 

10.8 

13.4 

10.  5 

9.7 

9.1 

9.4 


Name  of  Ic\  re 


Muck 
ditch. 


Date  of 
contract. 


Lower  Tensas  levee  tli^trict :  I   Lin.   ft. 

Vid«l } !...  Nov.    8.1893 

Davis  Island Sept.  18, 1H93 

Hard  Tiim'«^.  Wilson ! Nov.    8,1893 

Hards,  rabble .     Sept.  18,  1893 

l^Midiiraut I »1() 

Cotta-e  Home   I       :{50  do 

Kitle  r..iiir 1.45-1  Feb.     6.1893 


194 
.1.  059 
1,244 
2.  (MJH 


,  Nov.    9, 1892 
Nov.  14, 1892 

...do 

Jan.     2, 1894 


( Jra^s:inii'  to  Wierema 

Fit- 1 1  In  r  to  Minorca 

M  iuoK  a  to  M  inors 

Lake  ( 'on cord i a 

.Moi  viilf  to  Greens , '  S<^]>t.  18,1893 

ToKsi  llouic Jan.  20,  lgf94 

(ili-^-o.KM I Xov.    8.1893 

A  tchafal.iya  1'  N  t  I- di>ti  irt  :  ; 

I  on. IS »lo 

Il-t.i I       4S4  Sept. 23,1893 

I'ro\,.,!v l,'jr»U  do 

St.  I'l.iii.  is  Clinr.  li •  Feb.     7.  18i>3 

n.IIe  \  al.- 31.:57      Keb.     0,1893 

II  (Mil. -^i.  a. I I ■  Dec.     5,1893 

iN'it   All.  u '  Jan.    17,1894 

M.SMi;ri  1  Feb.     7.  Ib94 

X.-,a:;\    Nov.     H.  1803 

l:ilM.,a 'i:U.-S-\  'Julvio.  1803 

Gol.!.  !i  Ki.lu<- 1 I  Sei»"t.23.  1893 

niin!i'>!n<    I   {»;u  I- Feb.     7,  1894 

Jia;n.ll '  Sept.  23, 1893 

1  »<  iT"<  \  \  i  1  1  <  ■   1  

1m  llr  (iio.r I  Feb.     7,1894 

( '.  1.  -^t.  \ do 

Mou;;  t   S;!^  Ill .do 

iJalnn :. . .  .do 


Cubic 
yards. 


25,  768. 65 
25,  351. 50 
04,  729. 13 
24,  399.  01 

12,  367. 12 
34, 179.  25 
63,  280.  99 

108,  205. 45 
117,789.84 
85, 244. 40 
38, 324. 70 
55,  508.  49 
99, 580.  32 
13, 438.  53 

13,  967.  28 
100.  702.  23 

97,  438.  88 
32,  428.  25 
71,  524.  &-> 
10, 190.  98 
93, 347. 17 
108,  816.  38 
78, 258. 12 
85,212.61 
18,786.80  I 
45,112.82  : 
45,573.32  I 
28,529.00  I 
04,029.27  ; 
30,639.79  I 
2.1,764.48  ! 
19,764.43  ' 


73 

43 
75 
94 


I*rice  per 
cubic 
yanl. 

Venta. 
13§ 
13. 45 
18. 
19 
14. 
12. 
15. 

17i 
15.4 
14 
10.7 

2rj 

10 
19 

12i 

15. 74 

14 

15 

16} 

112 

12.93 

16.99 

12.93 

16.74 

12 

14.73 

12.99 

14 

14.73 

14.99 

14.94 

15 


Filled  excavations. 


Cubic    ,I*ricoper 


1,270 

27.30 
3,  477. 77 
891 

42.  70 


Ctnin. 
13g 
13.45 
18.73 
19 
14.43 


3,053.39  ) 
I      200.03  : 

1,677 
!       584.72  I 
12.  07 

3.  779. 27 

3, 169.  20 


15.  94 

16 

15.4 

13.50 

10.7 

29i^ 

10" 


209. 25 

15 

482. 40 

15.74 

'      7ai.  82 

14 

46.11 

15 

55.00 

13 

1 

113 
10 

184.09 

88.04 

10.09 

353.  86 

10 

•■•■•••••• 

10.74 

!      284. 32 

12 

553. 85 

14i 

132.84 

12.  C9 

!       108. 34 

10 

1  1,077.43 

Hi 

52. 81 

14. 20 

14 

i        22.38 

t 

15 

Contract 
time  for  com- 
pletion. 


Feb.  15,1894  1 

do i 

do { 

do , 

....do I 

....do 

June  30. 1894  ! 
Feb.  15, 1893  ; 
Mar.    1, 1893  i 

---  do 

Feb.  15, 1801  i 
Mar.  15, 1894  I 

<lo ' 

Feb.  15, 1894 


Work  com- 
menced. 


"Work  com- 
pleted. 


Jan.  1, 
Mar.  1. 
Feb.  15, 
June  30. 

do  . . 

Jan.     1, 

Mar.    1, 

Juno  30. 

Mar.  11. 

June  30. 

Feb.  15, 

Juno  30. 

Feb.  15. 

F'eb.     1, 

June  30, 

....do.. 

....do.. 

...do.. 


1894 
1H94 
1894 
1894 

1894 
1891 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
lb9l 


Nov. 

Sept. 

Nov. 

Oct. 

Oct. 

Sept. 

Sept. 

Nov. 

Nov. 

Nov. 

()ct. 

Feb. 

Jan. 

Nov. 

Nov. 
Nov. 
Sept.. 
Nov. 

AjJF. 

Dec. 

Nov. 

Ai)r. 

Nt)v. 

Sept. 

Dec. 

Julv 

Sept. 

Nov. 

Sept. 

Mar. 

Mar. 

Nov. 


27, 1893 

25. 1893 

7, 1893 

2,1893 

3.1893 

25, 1893 

21. 1893 

3. 1892 
14, 1892 

15. 1892 

2. 1893 

12. 1894 
8.1894 
0, 1893 

22. 1893 
0, 1893 

26. 1893 

C, 1893 

10, 1893 

5,1893 

27. 1893 

7.1893 

2.  1893 

11, 1893 

23, 1893 

13, 1893 

28, 1893 

2, 1893 

2. 1893 

18, 1893 

22,1893 

20, 1893 


Feb. 

Nov. 

Apr. 

Doc. 

Dec. 

Nov. 

Feb. 

Aug. 

July 

July 

Mar. 

Apr. 

May 

Mar. 

Jan. 

Dec. 

Mar. 

Feb. 

Oct. 

Jan. 

Mar. 

Sept. 

Mar. 

Jan. 

Feb. 

Sept. 

Jan. 

Feb. 

Feb. 

Oct. 

Sept. 

Jan. 


28,1894 
27, 1893 
3, 1894 
29, 1893 
16. 1893 

17. 1893 

17. 1894 

3. 1893 
21. 1893 
31. 1893 

3,1894 
27. 1834 

9. 1894 
2, 1894 

7,1891 

10. 1893 
7. 1894 

10. 1894 

4. 1893 
14, 1894 
15, 1894 

29. 1893 

10. 1894 
28, 1894 

2. 1894 

16. 1893 

10. 1894 
6, 1894 

14, 1894 
7, 1893 

25. 1893 

31. 1894 
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Fourth  district  Ivvees,  IS03-rf4—Coni'iuued. 
LOWP:::  TEXSAS  and  ATCUAFALAVA  LEVEK  DISTKICTS—Continned. 


Dist.'iiire  friuii  r*'iitrr  of 
livn*  to  river  bank. 


Xaiiu;  of  hrvri'. 


I<r:tst. 


< ;  n-at-      A  vt'F- 


Xntiin'  of  river  liaiik. 


f.it. 

a-Xf.      , 

i.owor    TfiisJis    It'Vi'o 

i 

ilinlrict : 

Feet. 

Fat. 

Feet.     , 

Vi,I<'l 

LM 

000 

21,000 

21,000  . 

T>!»ViM   Ir*lnlHl 

4. 

000 

0,000 

5,000 

Hani    Tinn-8-\Vil 

•1 

4«iO 

11,700 

7,000  ' 

HOIl. 

1 

IlanlHrrabblo 

HOO 

4,500 

2,600 

l>o]Mluraiir 

•JDO 

1,70<J  . 

950  i 

<,'ottay:«;  Home 

750 

••50 

850  ! 

Jlillol'oiut 

•» 

mo 

10,000 

0,00*) 

<.Jrassincn'  to  Wi- 

•1 

200 

16,0aO 

10,  000 

(  riiia. 

Flrfrlu  r    to  Min 

2, 

000 

12,000 

7.000 

on-a. 

. 

Miiiorrato  Minora. 

soo 

G.00.1 

:j.  400 

Lako  (Niiiconlia 

2 

(KK) 

4.  00«J 

y.wjo 

Morvillftolirwus. 

'JOO 

15.000 

1,000 

I'orcst  Homo , 

o 

5i;o 

n.ooo 

2,  750 

(ilasscock 

con 

2.  200 

1.400 

Atclialalava  U'Vir  dis- 

■ 

trill: 

, 

TorraH 

1<!0 

:{S5 

255 
02U 

•J15 

Kli-ta 

7S0  1 

I'rovoHt  V 

('•80 
175 

1.140 
755 

l.oj<5  ' 

St.  FraiMlHCliurcli. 

505 

i;..-ll.-  \ah' 

2*J0 

45i) 

;{25 

JIotiifHtcad 

145 

'^\{) 

]l>5 

I'orl  A  lit  11 

1«0 
21o 
'j:{5 
;!ii5 

440 
7:}5 

.5riO 
745 

yio  1 

Mi->"<oni"i 

4!K) 

N«'nMii\ 

480  ■ 

KoiM(  la 

025 

(io!<i<ii  Kiili;)' 

75 

215 

180  ' 

I)uiilM»ii:«-  ri»]Mr  . . . 

215 

45."» 

:wo  ' 

Harn.M 

175 

145 

385 

I)(iirv\  ill«« 

VIA 

075 
4)  Mi 

530 

TmIU'  (iroxf 

:;().» -. 

Crlrsl.- 

115 

4HJ  ■ 

:{r.5 

Blount  Salt-m 

lii)4 

4J5 

3S5 

Ji.iliiii ' 

lJ'5 

Ml 

2h.'. 

Exten- 

HIOD 

grunted 
to— 


Kemark*. 


Permanent 

Not  caving 

Caving  mIowIv Apr.    3 


1894. 
Feb.  25 


Pennanoiit,  not  raving 

('aviiig  hIowI V 

Caving  rapidly ' 

J*cnuant-nl,  no  crave  .. 


Pennanent,  on  lake  ..    Aug.  15 


m      I 


Caving  rajmlly June  30  ' 

Caving  slowly '  June  30 

Caving  rai)idl'y ] 

I*('nnam*nt,  no  rave  ..>  Apr.  20 
Caving  rapi«ll y '  May  15 

Caving  slowly \  Mur.     1  ' 


Enlargement. 
Do. 

Enlargement  M 
not  affect  ong- 
inal  c  r  o  w  a 
width  or  liad 
slope. 

EnlargemeiiL 
Bo. 

New  levee. 

Ncwancleularse* 
meat. 

EnlargemenL 


do 

(.'avin;:  ra]iidly ' 

d«i *. Mar.  15 

Caving  slowly 

do 

do F'eb.     1 

Caving  (periodical). . .    Mar.  15 

do ; 

( 'a  ving '•■ 

('aving  iiinitr  «  nd 

\Vas!:ing ' 

Washing  and  <'aving 

Caving  slowly 

Kapid  caving* 

<'avingand  washing 

do '. 

do ■ 

Caving  (periodical) 


New  and  enlargr* 
nient. 
]>o. 
Do. 
Enlargement 
New  levee.  Ml 

effective  jet. 
Enlargement 


New. 
Do. 
Do. 
]>o. 
Do. 
Do. 
I>o. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
I>o. 
Do. 
Do. 
Do. 
Do. 


Fourth  district  Irnr  rvntmcut,  ]SUl-ii4. 
LOWKK  TKNSAS  LKVKK  DISTliirT. 

Ldkv  Cimcordio  hric  r<nt)ncut. — Miles  below  ('airo.  ()1)5  K;  coutractor,  Andrews 
IJros.  Coiistinctioii  Comiumy;  length  11. 5(121  iiicar  iVct;  ])rico  per  linear  fout,  66 
nnt.s;  contract  time  for  eoiiii)letion.  March  1,  1SI4;  (lat«  of  contract,  .laiiiiary  2, 
IS'.'I;  wiirk  <'oniin(!iice<l.  .lanuary  11,  181)1;  extension  of  time  grnnted  to  March  lO, 
iSiM;  work  completeil.  March  l.">,  18!M. 
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Fourth  d'lHirict  levecRy  180.1-94 — Coutiniied. 
roXTCirAIlTKAIN  AXI)  LAFOURCHE  LEVEE  DISTillCTS. 


Xauio  of  Irvre. 


I$olow 
Cairo. 


l\)iit<Ii:»rtr;iin  li'\  fo  ilistrii'l :  ,  2liles. 

Slijiiiintn  Lower 8'{7 

Cotirad 84:i 

JJen  lliir 845 

l'ln(nu'iniiio  Point 853 

Marvlaiul  <  872 

HanlTinu's 873 

Ilrsfiio  No.  1 '  874 

South  wood  rpptT 874.  7 

JJrH<  iu»  Ko.  L' 875 

lUllo  Ihlono 879 

Homnas 891 

('oll.';;«>   Point 905 

llrst.r '  908.5 

St.  i:inio I  910 

Wnhv '  911 

Trno  llniito 921 

H«>t  rv.' 922 

TrosiMMt 936 

TrmUuii 949 

[^aloim  lu>  li\  (  o  tli.stiirt : 

ll(.in.>  Pla((*  (18«»2-"l):5) «)05.  5 

Mrlanrou-Linianvillo 893 

]iro(>kstowii 897 

.laiiu'stowii  I^oxMT 898 

St.  Emma 904 

Magnolia 911 

AVliil(«  Uosf 918 

rro\  i«lfiH«> I  932 

Watrrtord ;  (»32 

yiairtown 9:UJ.  5 

Spnan/a 937 

A'liton 940 

Co«i]K'i.svilU' 944 


Bauk. ,  Contractor. 


L.     I  Manoali  V.  Ilenrj* 

L.        Miko  Kano 

L.        T.  W.  Scott 

L do 

L.        Alexander  Eltriugbam 

L,        G.  B.  Edwards 

Ti.        Alexander  Eltriugbam 

L do 

L.        M ichael  llanick 

L.        Rutherford  &.  Daluarn 

L.        Alexander  P21trJngtiam 

L.        Donovan,  Daley  &  ( 'o 

L.        S.  D.  Moody  &"Co.,  Limited 

L do 

L.        Jetfries  &.  Dauierou 

L.        11.  C.  IJrown 

L.  The  Eltringhani  Con8lruetion  Co 

L.  Iloraan,  JVIcFadden,  <&:  Cassid}'  .. 

L.     j  Thomas  O'Malloy 

R.  I  Roman,  McFadden.  «fc  ("asaidy  .. 

K.      i  Ovide  Lac<mr 

K.        Haj-es  llro.s 

K.        Ovido  Laeoiir 

R,        Charles  T.  NVorthingtou 

R.         E.  W.  llaulon  d:  Co 

R.        Jetlrica  &,  Dameron 

R.        Geo.  M.  I).  Grigsby 

U.        Hayes  liioa 

R.  AmlrewH  Bros,  ('oustruetiou  Co. 

R do 

R.     I  (ieo.  M.  D.  Grigflby 

R.  ;   Andrews  Bros.  Construction  Co. 


Length 
of  line. 


Feet. 
6,058 
2  228 
4, 586 
4, 762 
4.570 
2, 045 
1,061 
1.670 
2,014 
3,544 
2,26i5 
4,944 
5,466 
1.812 
2. 521 
4,337 
W9 
2,360 
2,600 

3. 482 
5.819 
2.  775 
2,  26J 
3.449 
2. 856 
1.623 
2,  6-)0 
3. 151 
1.953* 
2.  220 
2.341 
2,800 
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Fourth  diatrUt  levees,  i6^i?5-*5-/— Continued. 
rONTCIIAKTKAIN  AND  LAVOrRCHE  LEVEE  DISTKICTS-ContiuiWHl. 


Xaim*  <»f  lcv«'«" 


Poiitrhnrtrain  lovco  district: 

Shniiiion  liowor 

Conrad 

IUmi  Hur 

IMaqitcmiiio  l*oiiit 

Maryland 

Hani  Tinios 

llescjue  No.  1 

SiMUlnvood  ['i»i)fr 

KoHOiH*  No.  2 

H<'11«  Heleno 

JIoiiniaH 

<'olU'gc  Point 

Ilo.-tr'r 

St.  Elmo 

Poi-lio 

'IVrro  lianlit 

Ri'Sorvo 

l*roM])Oct 

Trudoan  

Lafonrrho  hsveo  diMtrict: 

Homo  Plaro  {18l»2  "OrO--.. 

Molaucon-  Li'niunville 

IlrookHtowu 

JamcHtown  Lower 

St.  Emmn 

Mni;nolin 

Wliito  Rose 

Providi-nco 

Watt-rford 

Fla«;town 

Sporauza 

.■\alit(»n 

(.'<»o|»|'r.svill<* 


Name  «»r  It'voo. 


T  ««.,♦!.       <^'rado    I  Section. 


Feet. 
5. 700 
2.410 
4,260 

10, 140 
4.180 

2.  040 
730 

1,480 
L900 

3.  ino 
1,050 
5.950 
5. 100 
X  275 
2,  710 
4. 100 

700 
1.050 
2.  400 

:{.  380 
5.  475 
2,540 
2.  152 
3.270 
2,700 
1.775 
2. 380 
2.  9.W 
1,700 
2.130 
2.178 
2.  670 


I 


I 


Pontoliartraiu  levrcdi.strirt 

Shannon  Lowrr 

(.'onrad 

r^n  II ur 

Pla<iU('iuino  Point 

Maryland 

Hard  Tiinci* 

1I«'.'.«MU'  Xo.  1 

Sontli woiid  ruiMM* 

Kcsciif  N(».  2 

I'.fllir  Hclono 

Iloinnas 

('olli';:<»  Point 

Hcstor 

St.  Elmu  

P.Mlir 

Tim  n'  IIaiil«*   

Koi-iv*' 

IMosfU'it 

'rnnhaii 

Lafminlii'  l«'Vt*"  di'^trict  : 

Hunii"  Plaro 

Milanron   Li  in.'nivillo  . 

Mrnokstown 

•Iani('>t  »u  n  I.dwer 

Si  .  Kinina 

M:i:;nt>lia 

W'liitt'   K'n.-ic 

Pri>vid<'tin' 

Writ'  rf'«ird 

ri:i::t«)wn 

Spi-n.ii/a 

A>-lit(in 

<  '(M>ii('i>\  ill*' 


nt. 

.0  i 

.{» 
1.8 
2.2  ■ 
4.8 

4 

2.4 

4 

1.2 
•» 

T.r,  , 

.  7 
i 

1.:; 

.  H 
l.H 

2.  S 
.3 

.0 

•J.  1 
•I  •) 

I 

•t 

l!4 
.  7 
.4 
.4 

.'!.  2 
.  •{ 
2.1 
1.7  , 


Vfft. 

VIA) 

0.7 

12.3 


0. 
10. 
11. 
14. 
12. 


1.V2 
15.  3 

y.s 

lI..-( 
14.4 
12.  I 

8.  S 
10 
V.\ 
12 


(.'» 


11.3 

i:{.  4 

11 

14.9 

12.4 

11.3 

17.  1 

r!.3 

11.2 

11.  :i 
•> 

12.  1 

12  <; 

11.7 


Nrt  till. 


L.ast.  ■  ^'*7^- 

«'8t. 


Avor- 
ago. 


Feet. 


11. 

8. 
10. 

5. 
10. 
10. 
13. 
12. 
13.8 
10.5 

U.  I 

0 

13.1 
11.3 

8.4 

U 

10.7 
12.  .' 
11.3 

11.5 
0.4 

12.1 

11.0 
U.7 

I'l 
•J. :. 
0.  S 
!».  < 

10.:; 

10.  0 
10.7 


Feet. 


2. 5 
2.5 

*>•  o 

to.  t' 

•>    r. 

it.  o 

o  r 


Feet. 


I 


•) 


2.5 

2.5 

2.5 

2.5 

2.5 
o  r 

2.5 
2.5 
2.5 

•>    K 

to.  «l 

»»    r. 

to.    ,^ 


2.5 
2.  5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

to.  (I 

2.  5 
2.  5 


8 

»  to 

8 

3 

8 

3 

8 

3 

8 

3 

8 

3 

8 

3 

8  , 

3 

8  : 

3 

8  = 

3 

8 

3 

8 

3 

8 

3 

8 

3 

8 

3 

8  • 

3 

«  1 

3 

8  ' 

3 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


3 

3 
!  3 
!    3 

:  3 

3 

i  3 

3 
3 
3 

,    3 
3 

'    3 

3 


2h  and  4  to  1. 
2{  to  1. 
2|  and  4  to  1. 
2l  to  1. 

I)o. 
2i  and  4  to  1. 

J}o. 

Do. 

Ho. 

Do. 
2ft  to  L 

Do. 
2ft  and  4  to  1. 

Do. 
2ft  to  L 

Do. 
2ft  and  4  to  L 

Do. 

Do. 

Do. 
2ft  to  1. 
2ft  and  4  to  1. 

Do. 
2ft  to  1. 

l>o. 

Do. 

Do. 

Do. 

Do. 
2ft  and  4  to  L 

Do. 

Do. 


Embankment. 


Cubic 
vardH. 


10."»,831.53 
24. 407. 2<) 
72,  723. 03 
31. 132.  22 
02. 1144.  57 
31,210.74 
25.  449.  88 
:M.  310.  23 
49,  601.  03 
5'.),  555.  57 
23.318.12 
52.741.98 

122,402.29 
32,581.90 
24,789.41 
48,  1.30.  1 1 
10.4S'8.  84 
48,  2«'9.  W 
39,  700.  98 

03.  o.-.:i.  78 

O.t.444.  40 
01.  2.-)2.  71 
41.8.'<?<.  02 
t.'».  090.  12 
:57.  .x:»7.  39 

19.19.'..*;:; 
:i!i  2:.2. 1 1 
4_'.  i:!s.  9:; 

I»i.  *J,  0.  70 
3;.  004.41  > 
:ifi.  120.  95 
45,  o]  1.  58 


Price  iHT 
cubic 
yard. 


Centt. 
15 

n.90 
11.40 
10.40 
14.73 
11. M 
15 
15.43 

l'»i 
16.40 
1.'>.43 
10.40 

l;>i 

15 

14.90 

12.23 

16 

14 

18.45 

14 

13.45 

14.95 

]4i 

14.49 

15 

14.77 

13 

14.94 

14.74 

14.77 

12.  92 


FiIlo<l  cxcara- 
tlona. 


Cubic 
3-ard8. 


210.50 

384 

67.81 

141. 42 

280.13 

4U.72 

15.26 

17.15 

18».  13 

49;».20 

812. 24 

209.85 
2 

123.60 
333.89 

*    klm' 

258.08 

1.443.74 
368.70 
384.34 
2:14.42 
222.50 
38a  82 
220.56 
142.29 
274.91 
6LC0 


CbhU. 
13 


184.51 
143.57 


n.40 

10.40 

14.73 

n.9l 

15 

14 

13ft 

15 

14 

10 

15| 

15! 

15 

10 

10 

16 

14 

18.45 

10 

13.45 

10 

14 

13 

15 

14.77 

13 

14.94 

14.74 

14.77 

12.  n 
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;(  h-rree,  ISSJ-lri—iJoi 
.AFOflirUE  l.KVEE  i: 


J,v.,i.... 


i.S8,ieu|  Vth.  i!i,;i>M 

.   T,1B91    .[UDaM),18H 


FA.    7,11 


>  I  Fpb.    1,  WU  I  Keiit.SflJBS 
I   June3V,lB94  MuItSI.IW 

du '  Ki>i)'t.25,  iSb 

MMiir.  lJ,l«»J,4ii:t.  18.  BS 
i;.Iiii.«ao,iS»4iMiiy  lOJgD 


M.  Iiffll    Fvb. 


1    YkI.. 
I    .liiltvL 

t   Yvb.  i; 


wD0,1(i 


fl.lSM 


Kl.  Kinnia. 

Mii^iioliii.. 

Whit,.  i:i«. 


00   ....ilo do July  !«,  1893 

:S   ....du till Sppl.25,ie91 

fij   ....<io .In Aur.  HlfW 

!!>   I»    <Io Hov.30,IS«3 

87  Si'til.Zt,  ism    Fell.  11.1)1111    Jan.     3.18M 

U  Fill.    7.1i>u;i    Juiieao,  lew   Apr. 


..clu  . 


17. 18K> 


^.  1IJ93    FfU 


Fi^b 

ij.im 

Feb.  14,  I81H 

12.  im 

[nn 

si.issa 

*"' 

■ii.im 

28,  IMS 

■tligiippiToiiil    Nev 


(;in-inE  slonly.. 


Cavliis  ranidly Ua. 

:  VuhiDK  alouV Ihi. 

!  Wml,ln([vcTyBl.iwl>-. 

CnvlDg  RipiiUy 

Vsaliiiie  luink 

Wiuhliiu  ahiirl.v 


4*j  I  Cuviug  rapidly  loner  cud. 

230  I  Cai-jiiK  iieriDdicRlly 

150  I  CavInK 

2ii  I  ^VllIlhinf■.<'HrinKnp|Wl") 
yH)  I  Wanhlnc.i-aviiieluwcTcnd 

:iM  :  ^Val.hit1g  bank 

l^ri  '  AVai^liLuir 

3<a  :  Cnvins  tlnwlv 

MO     Caving  pCTlnUcallr.. 
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Fourth  district  levees ,  1S93-94 — Cou tinned. 
rONTCHAUTRAlN  AND  LAFOl'RCHK  LEVEE  DISTKICTS-Contiumtl. 


Xaiui"  (»t*  lev«'i». 


roiitolinrtrain  lovj'e  district: 

Shannon  Lowi-r 

(Conrad 

lion  Hur 

Plnqucmino  Point 

Maryland 

Ilara  Times* 

liescno  No.  1 

South  wood  I'piMT 

Itoficno  No.  2 

W'Wv.  Holeno 

iloumos 

( 'ollouo  Point 

llestrr  

St. Elmo 

Poi'ho 

Terro  Ilaiito 

Koservo 

I*roHi)ect 

Trudcan  

i^afourrhri  hsvei*  district: 

Homo  Plato  (18U2-0:{)... 

Molancon  -  Loman  villc . . . 

llrookstowu 

JamcHtown  Lower 

St.  Emma 

Majrnolia 

Whito  Hose 

Providonro 

Watorford 

Fla^town 

Sperauza 

Anhton 

<  'ooi>|'rrt  vilh' 


Length 
of  axis  of 
river  cov- 
ered. 


Grade 
of  levee 
above 
high  wa- 
ter, 1893. 


Ffet.  ' 
r>,700  I 
2,410  I 
4,  260 

10, 140 
4.180 
2, 040 
730 
1,480 
1.900 

3,  mo 

1.G50 
5.050 
r>.  100 
3,  275 

2.  710 
4,100 

700 
1.050 
2.400 

3,  380 
5. 475 
2.  540 
2. 152 
3.270 
2.  700 
1.775 
2.380 
2.  9.'>0 
1.700 
2,1,10 
2.178 
2.  670 


Name  of  levee. 


I 


Least. 


I 


Pontchartrain  lovecdi.'*trirt :  Fn't.  Ffet. 

Shannon  Lower i  .0  12.0 

Conrad .0  0.7 

lien  Ilur 1.8  12.3 

Plaqnenjine  Point 2.2  0.0 

Maryland 4.8  10.0 

Hard  Time» 2.  3  ,  11.5 

Ile.-eueNo.  1 4  14.7 

South  wood  rpi»er 2.4  12.0 

Ke«triie  N«».  2 4  15.  2 

r,.'lle  ll'leno 1.2  l.^S 

Houmas 2  0.8 

Colh-^e  Point 1.0,  11.3 

He.»*ler .7  14.4 

St.  Kliiio  4  12.  1 

P.M-hr l.:5  8.8 

Teirollaule .8  ](» 

Reserve l.H  13 

Prospect ■  2.8  12.<.'i 

Tniileaii .3  11.3 

Lafonnlu!  Irve"  district : 

Honir  Plaro ■  .9  13.4 

MrhuKon-Leuiauville 2,1  11 

Hrookstown :  2.2  14.9 

•Ianu'st<»wn  Lower 1  12.4 

St.  Kmma 2  11.3 

Maijnolia 1.4  17.1 

White  Hose 7  i:J.:i 

I'roviiliMirc .4  11.2 

AVat.  rlord 4  11.  :i 

Fl:.i:t..\vn 3.2  0 

Sperai.y.a 3  12.1 

A-l.toii       2.1  12.  J> 

Coopersvilli' 1.7,  11.7 


Net  till. 


Great- 
est. 


Avor- 
ngo. 


Feft. 
11.1 

8.5 
10.9 

5.5 

10.4  : 
10.8 
13.8 
12.3 
13.8 
10.  5 

0.1 

0 

13. 1 
11.3  ! 

8.4  ! 

0      ' 
10.7 
12.  5 
11.3 
i 

11.5  I 
9.4 

12.1 

11.0 

0.7 

10 

0.5 

0.8 

0.  s 

7.3 

II).  3 

10.0 

l(».  7  i 


Feet. 


2.5 
2.5 
2.5 
2.  5 
2.5 

•>    r. 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

O  K 
*>.  ti 

2.5 
2.  5 
2.5 
2.5 
2.5 
2.5 


2.5 
2. 5 
2.5 
2.5 
2.5 
2.5 

2.5 

o  r 

*..  o 

»t.  D 
•>    r. 

2.  5 
2.5 


Crown. 


Feet. 

8 
8 
8 
8 
8 
8 
8 


Section. 


Sin"  I   I-"""'  "op*- 


3  to 

3 

3 

3 

3 

3 

3 


8  3 

8  3 

8  3 

8  j    3 


I 


8 
8 
8 
8 
8 
8  >    3 

8  ;  3 

8  '    3 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


and  4  to  1. 
to  1. 

and  4  to  1. 
to  1. 
Do. 
2i  and  4  to  1. 
Do. 
i         Do. 
Do. 
,         ]>o. 
I  2|  to  1. 
Do. 
2i  and  4  to  1. 

Do. 
2^  to  1. 
Do. 
22  and  4  to  1. 
Do. 
Do. 

Do. 
I  24  to  L 
2i  nod  4  to  1. 

Do. 
2^0  1. 

l>o. 

Do. 

Do. 

Do. 

Do. 
2^  and  4  to  1. 

Do. 

Da 


Embankment. 


Filled  cxcava- 
tionii. 


Cubic 
yards. 


105.  831.  53 
24,407.20 
72,  723.  03 
31.132.22 
02.041.57 
31,210.74 
25,  440. 88 
34,310.23 
49.fl<U.63 
50, 5.55.  ,57 
23.318.12 
52.741.08 

122,402.29 
32,581.00 
24.780.41 
48.430.11 
10,488.84 
48,  2<i0.  00 
30.  700. 08 


Price  iH'r 
cubic 
Yard. 


03. 053. 
03.  444. 
01,  252. 
41.8K8. 
4.').  000. 

37.  S."»7. 
10.10.'). 

38.  2.''2. 
42.  i:!8. 
10.  2.  0. 

3:;.  004. 

3S.  120. 
45.311. 


78 
40 
71 
02 
12 
30 
()3 
11 

o:! 
7«5 
40 
05 
58 


f'entt. 
15 

11.09 
11.40 
10.40 
14.73 
11.94 
15 

15. 43 
13J 
16.40 
15. 43 
10.40 
154 

15 

14.00 
12.23  • 
10 
14 

18.45 

14 

13.45  . 

14. 05 

144 

14.40 

15 

14.77 

13 

14.94 : 

14.74 
14.77  I 
12.  02 


Cubic 
vardH. 


210.50 

384 

67.81 

141. 42 

280.13 

444.72 

15.26 

17.15 

180.13 

493.20 

■  •«••••••• 

812.24 

200.85 
2 

123.60 
333.30 

'"  8:1.38 ' 
258.  ()8 

1.443.74 
368. 70 
384.  .34 
234. 42 


Cents, 
13 


I 


11.40 

10.40 

14.73 

1L04 

15 

14 

I3i 

15 

14 

10 

15| 

is! 

15 
10 
10 
16 
14 

18.45 
10 

13.45 
10 


222. 50 

14 

380.82 

13 

220.  .W 

15 

142.29 

14.77 

274. 94 

13 

51.  CO 

14.  M 

1474 

184.51 

14.77 

143.57 

12.  SS 
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urlli  ditlrii:!  Ifri-ct,  lS9i!-'04—Coit 
IX  AXl)  I.AFOl'KCIIB  LK' 


!'Sept.Klil"B9:i|r 


iJi>iie30,lBM  -Mas    H,lssa 

I  Veh.  l!>,:eu  Oi'I.   IZ,18»I 

|Junn30,l«M  Uu;  11,1803 

.|,_...ilo..,.^._._.  Scpt,]8,1893 

JuV24'  18»3 


Sl-l't.M,ll«3 

fcb. 

.  July  M,  It 


I    fX  "7,11 


Wmhlnp:,  raving  iipprr  end  _ 


nm..Kra|..ai» 

WMhingHlo»\v 

W«l,i..KT«y%l.,wlj  . 

Caving  rapiilly 


I  Cavliig  nipidiv  In 
I  l.'avlii"  perioulca] 

ft  a*  bin  E,  can  n)!] 


3K  .  CaviDb'I^rliHllcBlly.. 
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Fourih  diatrivi  Uvccs,  7<<?.9,?-'W— Continued. 
LAKE  BOllGNK  AND  BAKATAIUA  LEVKE  DISTRICTS, 


Xunio  of  Icvoo. 


Lako  IJorc^Hi  lovoo  district 
liuttiu  (iruiiud 


Irving 

CuiTiiarvcm 

()ran;r«i  (Imvo 

ED;;liKli  Turn 

St.  Clair 

Mon  Plaiifir 

Baratarin  levee  district: 

Mnpiolia 

Fort  St.  Ii<»on  :Middlo. 

]{olio  CboHHO 

Koarncy 

St.  Aniiw 

Oakvillo 

Dobard 

Star 

IrontoTi 

Myrtle  (;n»vo 

Oakland 

Doer  liange 


Bolow    ! 
(.'uiro. 

IH}9. 5 

975 

H78. 5 

079.5 

081 

f>82 

983 

079 
0S0.5 
081.5 
9S2.5 
OM 
090 
092.5 
005.6 
000.7 
1,0<>2.3 
1.  003. 2 
1.004 


Bank. 


L. 
L. 
L. 
L. 
L. 
L. 
L. 

R. 
R. 
R. 
R. 
R. 
K. 
R. 
R. 
R. 


R. 
R. 
R. 


Contractor. 


Iienjith 
ofliuv. 


Frank  M.  McLangblin. 

Philip  J.  Reilly 

Isaac  llenr>' 

JoflWes  &.  l')anieron  — 

do 

do 

do 


do 

J.N.Ogden , 

llonry  C.  Bn)wu , 

tToffriVifl  6:.  Damcfon..., 

W.  L.  Killehrcw 

do 

tletl'rioH  ic  Dumoron.... 

iHaae  Henry , 

do...; 

Robert  McNiiiuaro 

I(*nac  Henrv , 

J  cfiries  &  l)amerou . . . . 


8,119 
3,TW 
5,701 
1.931 
1,905 
3.573 

8.188 
2,025 
953 
1.200 
2.929 


-•ane  of  leveo. 


Lake  lior/srnc  levoo  dJHtrict : 

Bat  tie' Ground 

Irving 

( 'aerniirvon 


Length 
of  axis 
of  river 
covered. 


(irade  of 

leveo 

above 

liigli 

water 

1893. 


Section. 


()ranj;e  (irove. 
Kn*;liHh  Turn  . 


St.  (.'lair 

Mon  IMaisir 

Barutaria  leveo  distriot : 

Magnolia 

iMirt  St.  Leon  iMiddle 

nrlleCliasHC 

Kejirncy 

St.  Anno 

Oakville 

Dobard  

Star 

Ironton  

Myrtle  <  J  rove 

Oakland 


Feet. 
5,050 
4,800 

1,  OM 
1,980 
3.  400 
K700 
2,740 

2,  050 

2,  (MM) 

3,  700 
1.880 
2.  000 
3,200 


I 


Feet.  ! 

1. 5-2.  5  i 

•"  »'  I 

2.5  I 


Crown.  River  Blojie. 


Lasd  iilope. 


Feet.    •■ 


8     2  &.  4  to  1 


2. 5 
2.5 
2.5 


I 


2.5 
2,5 
2. 5 

o  r, 
o  r 

..a    O 

*■>   r 


8 

8  -■ 

8 

8 

8 

8 

8  ' 

8  ' 

8 

8 

8 

8 


3 
3 
3 
3 
3 
3 

3 

3 

3 

2  &,  4 

2  &  4 

2  &  4 


1 
1 
1 
1 
1 
1 

I 
1 
1 
1 
I 
1 


Deer  Range 


3,  2(K) 
1.400 
800 
1.200 
2,  870 


2.  5 
2.5 
2.5 
2.5 


8 
8 
8 
8 

H 


2 
o 


6: 


2  Jc 


4 
4 

3 

4 
3 


1 
1 
1 
1 
1 


2j 

2] 
2) 


Name  <»f  Iev«M>. 


Least.  . 


Net  till. 


Great-  I    Aver-    . 


Xet embankment.    jFilled  czcavatloDii. 


1     est. 


Lake  Borgne  b'vee  dihtriet : 

Hattle  (}iouiid 

Irving 

(.'aernarvnn 

Oranjic  ilrove 


Kn^lish  Turn 


St.  (lair 

Mon  i'lamir 

Barat.-iri;!  li-ver  (li.strict: 

Ma.i:n(>lin 

Flirt  St.  Le«)n  .Middle. 

i\ilK:(Mia.sse 

K'  nrni'V 

St.  Anne 

Oakvill.' 

I  )<•!). U'<1 

St;n- 

ironton 

T^fvnle  drovi' 

Oiiklaiiil 

Deer  J:an-e. 


Feet.   I 

0      I 
fi.S  ! 
10.4 
7.0 

r».  r, 
1 

5.9 
(J.  I 
3 

i.    i 

.  7 
5.1 


Fett. 
0.3 
14.5 
12.8 
0.5 
0.() 
G.8 
7.5 

8.5 

I.  4 

10.3 
0.5 
1.6 
7.6 


age. 


Feet. 
4.8 
7.7 
11.8 
8.3 
7.7 
3.4 
6.5 


7.2 
4.4 
8.1 
8.5 
1.1 
G.4 


>*''^''-      i     vard.  •^•'^»- 


21,792.05 
50, 180. 19 
40.278.19 
19,092.51 
22.551.00 
20.  1WK82 
17,030 

2.'!.  .VW.  70 
10,240.55 
54,  448.  05 
18,408.72 
3.202.01 
20,110.30 


.1 

.'■>. ;; 
.8 

5.  7 


7.0 
C.8 

5.7 
7.4 


2.0 
l.C 
7.1 

G.S 


9.4:;o.  10 
3.  .'.80.  r.4 
7.  523.  50 
1, 858.  S7 
2(),741.45  j 


Cents. 

18i 

19} 

16 

14i 

14 

14 

15 
20 
14.87 

14} 
17.0 
17.9 
15 

in? 

19} 
16 
19} 
15 


2.940.53 
2.814.01 
69S.8D 
10L18 
567.13 
800.69 
61L45 

628.78 

1.078.47 

2,602.62 

1,167.20 

30.80 

847.17 


Priro 

pt»p 

euhio 

yanl. 

<  Cnttf. 


590.03 
068.36 
280.50 
1,43&99 
870.44 
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Fourth  dittrirt  Icrecs,  lSr/,l'\OJ—C' oi\tinuei\. 
LAKE  IJORGXK  AND  HAKATARIA  l.EVEE  DISTRICTS-Contmuwl. 


Xaino  of  Ifvtt'. 


Lake  Tiorgn(5  loveo  Uistriit 

Battle  (1  round 

Irving 

(yjn'rimrA  on 

Orange  tirov«> 

English  Turn 

St.  Clair 

Mon  IMaiMir 

Barataria  levee  district : 

Magn<»lia 

Fort  St.  Lion  Mid<ni  . . 

Belle  Chasse 

Kearney 

St.  Anne 

Oakville 

Dobard 

St; 


Muck 
ditch. 


Date  of  con- 
tract. 


Contract 
time  for  com- 
pletion. 


AVork  com- 
menced. 


"Work  <*om- 
pleted. 


I 


Lin.  ft.  I  I  • 

2,  495  !  Apr.    1, 1893    June  30, 1894  .  Aug.  15, 1893  I  Jan.  22, 1894 

1,:{79  '....do '....do !  Apr.  12,1893    Oct.   21,1893 

455  ■  Feb.     0, 1 893  ....  do Get.    18, 1893 

None.  I  Apr.    1 .  1893  ; ...  .do I  Oct.   19, 1893 

887  ....do '....do ;  Apr.  18,1893 

None.  ' do do Aug.   1.1893 

Xone do do Sept.  18, 1893 


50 

50 

1,427 

None. 

Xonc. 

None. 


ar 


Ironton  

^lyrtle  drove 
Oakland 


Deer  Range 


i,o:j8 

200 

130 

220 

Xonc. 


do 

Feb. 
Feb. 
Apr. 

do 

Feb. 
Apr. 
A  pr. 
Feb. 
Nov. 
Feb. 
Apr. 


0.1893  ' 
7,  1893  I, 
1,1893  ' 

1,1893  '. 
C,1893  I. 
G,  1893  !. 
8, 1893  I 
0,1893  !. 
1,1893  j. 


.do. 
.do- 
.do  . 
-do. 
.do. 
.do .. 
.do  . 
.do  . 
.do  . 
.do  . 
.do  . 
.do  . 


Aug. 

Oct. 

July 

Nov. 

Oct. 

Oct 


18,1893 
27, 1893 
25, 1893 
G,1893 
16,1893 
26, 1893 


Deo.  4,1893 
Mav  29, 1893 
Nov.  4,1893 
Oct.  31,1893 


Feb. 

Dec. 

Dec. 

Nov. 

Jan. 

Mar. 


15, 1894 
18. 1893 

9,1893 
30. 1893 
18.1894 

7,1894 


i  Oct. 
:Oct. 
I  Oct 
.  Nov. 
'  Dec. 


2, 1893  I  Jan. 

3, 1893  I  Jan. 
30, 1893  I  Jan. 
13, 1893  I  Jan. 

4, 1893  Dec. 
1 


20, 1894 
19,1894 
23,1894 
22.1894 
26,1893 


Distance  from  center  of  I 
levee  to  river  bank.      , 


Name  (if  levee. 


Lake    Borgne  levee  dis- 
trict: 

Hat  tie  (Jround 


Nature  of  river  bank. 


Least. 


(Jreat-      Aver- 


est. 


Fret.    1    Feet. 


age. 


Feet. 


Irving 

C.'»ernarvon  ... 
Orange  (Jrt)ve. 
English  Turn  . 

St.  Clair 

Mon  I'laititir. . 


Barataria  levee  district: 
A^LiL:n«>lia 


Fort  St.  Leon  ^liddle 

I'.ell.-  (Ikissc 

Keanifv 


St.  .\nni' 
Oakvill.- 
I>ol);jril 


20 

300 
400 
190 
170 
130 
i:{0 


90 

100 
120 
220 

200 
80 


125 

740 
430 
240 
480 
650 
260 


210 

325 
450 
280 

2.30  i 
130  ! 


74 

450 
420 
215 
325 
355 
190 


160 

200 
350 

250 

215 
108 


"Washing 


Caving  and  sloaghing . 

do 

Washing 

Caving  and«wa8hing. . 

Sloping 

Washing  and  slough- 
ing. 

Washing  and    slight 

cave. 

Washing 

Caving  and  washing. . 
Washing  and  slongn- 

in^. 

Sloping 

do 


Remarks. 


Mar 

IlKlltl'Il 

"^1  vri  If  ( i  rovr 
(»;iUl;ili.l 


H  '  ;•  I.'aii U''    


J).') 

220 

150  i 

25 

100 

GO 

.'•0 

160  1 

157  < 

60 

100  • 

80  ' 

no 

100 

i 

143 

1 

Sloping 

Sloping  and  washing. . 

Washing 

Sloping 


Washing 


New   and    enlargement ; 

revetted. 
New  and  enlargement. 
Now, 

Do. 

Do. 
New  and  enlargement. 
New;  revetted. 


Do. 

New  and  enlargement. 

Do. 
Now ;  revetted. 

EnlargemeJit. 

New;  revettetl. 

IjCvee   at    Deer    Iwange 

built   instead    under 

Dobard     contract,     as 

mort^  necessary. 
Enlargement ;  revetted. 

Do. 
New. 
Now   and    enlargement ; 

revetted. 
New. 


SiijMihiucntal  urtijles  of  agreement  dated  November  25.  1893. 
Fourth  ili^trict  Jcrce  rcretment,  1893-04. 


N.Mlli'  III'  lt\- 


ce 


Below 
Cairo. 


'  Bank. 


Contractor. 


Revetment. 

Linear   I^Y/'r^®"^ 
I      loot. 


I.a'^t•  I'.iii-<xiii'  li\-et>  (listiiet 

\\a\  t  Ic  ( iiounil 

Iv>  |>0>iC    

Si.  CIa)r  

r»arataria  lt\  <  e  district  : 

MaLitiolia 

Tort  St.  Leon  :Middle... 


Milett. 

909. 5 

L. 

976 

L. 

982 

L. 

979 

R. 

980.5 

R. 

James  Byrne 

do 

Eobert  McNamara,  jr. 

J.K.Mav 

T.  G.  Bnining 


5,482.2 
700.6 
433.7 

414.6 
812.6 


CenU. 
56 
&6 
60 


25 
€3.40 
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Fourth  disirtrt  Icrcc  nrtimcnt,  ISOJ-Ol — Continued. 
LAKK  lKHt(;NK  ANJ)  1JA1?ATAUIA  LKVKE  DISTIIICTS-Continiuil. 


NsiIliL'  ol'  l«vrc. 


I!araliiriaI('M-«'  ilistrict— ContiiiiUil. 

Kearney  

Jit'llo  (.'iiassi'  t«»  (.'oiiirxsjon 


Ojjkvilli'.      .. 
JI:iI)|iy  I'oiiit 


Cairo. 


Miles. 

990 
I'Ul 

0!):..  5 
901).  7 


I'anli. 


('iiiitractor. 


l{<'vc:in»'::t. 


St.ir 

Ironton  

Oakland 1,  ooa.  1 

Contract      I 


It. 

II. 
11. 

II. 
K. 
II. 


T.  (i.  Lrr.iiini:   I.::i2.  K 

I  Aniln-ws  r.n»s.   (.'on  1U8. 7 

strui'tion  Co. 

T.  Cf.  Unuiinju' :'••  57U.  7 

AnUrourt    l5ros.  <.'i,n-  703. -4 

Htrurtion  Vu. 

T.  (r.  ilrnning :i,2I7..1 

«lo 'J.  031! 

do 1.22U.4 


f  \  ntt. 
•G3.49 
GG 

G3.49 
CS 

03.40 
G3.40 
03.49 


Nam*' of  li*vi!0.  tinio  lor 

(.'onipletion. 


I>at<«ot"<'on-  AVork  ICx;rnsion 

tra«'t.  <-ontni('n(-(d.     prant»dto- 


AVork 


I 


roniplott'd.    j 


!  ]Ic:iinrk:<. 


LakoBorgnolcvoo  [ 
diHtrict: 

Hattlodronnd    Mar.     1.1891:  Jan.     2.1894    Jan.     8,1891 

Keposo <lo '....do I  2'eh.  20,1894   I'Vb.  28,1894 

St.Clair do do Jan.     8,1894   Mar.     1,1894 

Karatnria    lovee  ; 
district:                 '                                                        .                            i 
Ma-j'nolia do i  IVb.  10. 18W    IVb.  15. 1S94    IMar.    8, 1894 


I 
IVb.  20, 1S94     Nrw. 

Do. 
l)o. 


I 


I 


I 


licmoviDg 
and  re- 
building 
re  vot- 


Dii. 

1>«K 


inont. 

Fort  St.  heon    ....do Ian.     2. 1S94    Fib.  22,  lJ-9t    Mj:r.    '.,  lS9i    Mar.    2. 1894  '  New. 

Middle.  I  I 

Kearney do |  Jan.  23, 18li4     Feb.  10, 1^94     Mar.  1(I,1S94    ]Mar.    9.1894; 

nolle    ('ha.sso  ....  .do Jan.     2. 180 1    J  an.  29,  1894   Feb.  14, 1894 

t  o    (.'oucoa-  j  I 

sion.  I  I  j 

Oakvillo <lo do Feb.  20.18iU|Mar.  10,1894    Mnr.  17,1894  1 

Happyl'oint do do Feb.  13,1804   do Mnr.  10,1894 

St:ir  .'. do do Feb.     5,1894   do do 

Ironton do do Feb.  14,1S94  I. ...do Mnv  10,1894 

()aklan<l do do Feb.  19.1894' Mar.    1.1894' 


Do. 
Do. 
Do. 
Do. 
Do. 


I 


Sl'MMAItV. 
Lowt'T  TciisaR  Icvt'c  district: 

Total  i'ubic  yards  of  oartlnvork '. 786, 

Total  linear  U'vt  of  embankment 193, 

Total  linear  feet  of  axis  of  river  <'ovcTed 170, 


Total  linear  feet  of  revetment 
Atehafalaya  leveo-  district: 

Total  cubic  yards  of  earthwork 

« 

Total  linear  feet  of  embankment 

Total  line;!!  feet  r>f  axis  of  river  <-o\cre<l 
Lafourche  levee  district : 

Total  cu])ic  yards  of  earthwork 

Total  linear  feet  of  embankment 

Total  liiH'ar  feet  of  axis  of  river  c«>vere<l . 
Pontchartrain  leveo  district: 

Total  cubic  yards  of  earthwork 

Total  linear  feet  of  embankment 

Total  linear  feet  of  axis  of  river  covered, 
li.-nataria  levee  district: 

Total  <Mibie  yards  of  earthwork 

Total  lini'ar  feet  of  <'mbankuu'nt 

Total  linear  fei^t  of  axis  of  river  covercMl, 

Total  linear  feet  ol"  icvetmiut 

I..ake  iJori^ne  lev<'0  <listri<'t: 

Total  cubic  vnrds  of  earthwork 

Total  liiH'ar  fei't  of  embankment 

Total  linear  le<;t  of  axis  of  riv(?r  covered 

Total  linear  ievi  of  revetment 


11, 

980, 
61, 
47, 

STiO, 
37, 
35, 

003, 
59, 

esi, 

189, 
30, 
25. 
13, 

205, 
27. 
28, 
10, 


357 
231 
400 
562 

463 
125 

589 

122 
379 
360 

404 
491 
775 

542 
424 
800 
382 

042 
270 
620 
516 
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GRAND  SUMMARY. 

Crand  total  vnhic.  yards  of  earthwork 3,  614,  932 

(iraiul  total  linear  toi^t  of  ciubanknieiit 398,  920 

(irand  total  linear  feet  of  axis  of  river  covered 371,544 

(irand  total  linear  feet  of  revetment 35,  461 

In  aecordaneo  with  the  approved  recommendation  of  the  Commission,  made  by 
authority  of  the  act  of  .July  13,  1892,  that  contracts  be  entered  into  lor  levee  work  to 
he  paid  for  iioni  the  api)r<)priation  for  the  fiscal  year  ending  Jnno  30,  1895,  adver- 
tisements were  issued  and  a  number  of  contracts  were  entered  into  in  anticipation 
of  an  appropriati«)n  to  cover  the  allotments  made  for  the  coming  fiscal  year. 

Contracts  have  been  made  for  the  following  levees,  the  contracts  providing  that  the 
works  arc  to  ho  completed  by  Juno  30,  1895.  Many  of  these  levees  in  the  Pontchar- 
train  levee  district  have  been  completed  under  a  special  arrangement  between  the 
contractors  and  the  local  board. 


NaiiH'  of  It'vt'c 


Below  Cairo. 


Distance.      Bank. 


Remarks. 


AK  IIAK.M.AVA    J.EVEK    IMSTKKT. 


L:iktlan<l 

St.  Louis. . . 
nltl  lluUorv 


I     Miles. 
I        779. 5 
856 

.         875 


Rii;lit.    I  Work  not  begun. 
Right.    I  Uo. 

Right.   I  Do. 


IM)M(  IIAUTKAIN    LKVlii:    I»IsTHUT 


Laurel  Lower i 

lU'u  Jlur 

Towles  to  JOllings 

DriiniM 

(IreiMula 

Sunshine 

\'ir;:inia 

L(»rio 

Point  Clear 

Point  Char  Lower 

Arizona 

Ileventic 

Lin  wood 

( 'ohmih  Park 

I '  nele  Sam 

('onvent 

Venus 

Lon;;uo  Vue 

Sport 

Hope  Lower 

I'.rlh«  Point 

(ioOll   llo])0 

Post 

Modoe 

Frellsen 

I.AKATAUIA    I.KVF.K    IHSTKHT. 


I  i \ »'  <  'ak  •  \  1  t'li "^ion 

1 

I.  \Ki:    HnK<;M: 
.'^u  "  ar  1 1  <  lll^e 

LKVKi: 

1 

insTirnT. 

i 

Mcnitt    ! 

Strlla                                                                     : 

(  1  I<  «  liW  iimI 

839 

846 

815.  :> 

854.5 

HTtS.  5 

860 

865 

H67 

867.5 

869 

873 

874 

878 

899 

901 

903 

909 

910.5 

915 

917 

924 

934.5 

940 

940.  5 

945 


991.  5 


970. 5 
976 
986 
990 


Left.  ■  Comideted. 

Lett.  I  Do. 

Left.  !  Do. 

Left.  ;  Do. 

Left.  I  Do. 

Left.  I  Do. 

r^ft.  i  Do. 

Left.  Do. 

L«ft.  •  Do. 

Left.  Do. 

Left.  Do. 

Left.        "Work  l)egun. 

Lc  ft.        Completed . 

Left.  1  Do. 

Left,  i         Do. 

Left       "Work  begun. 

Left.        Work  not  Ix'gun. 

Left.        ("ompleted. 

I.* ft.        Work  not  begun. 

Loft.  Do. 

Left.        Work  begun. 

Left.       Completed. 

Loft.        Work  not  begun. 

Left.  Do. 

Loft.  Do. 


Right,    i  Work  not  iK'gun. 


Left.  1  Work  not  hegun. 
Left.  Do. 

Left.  Do. 

Left.  Do. 
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The  followiiii;  tablo  shows  llio  dc'tuils  <»f  sncli  of  the  above  works  as  have  be«n 


coinpletod : 


Fourth  dislrict  Icreva,  JSV4  and  ISO'k 

PONTCHAr.TRAIX  LKVEE  DISTIJICT. 
[Contract  tiiiio  ior  roniplotioii,  Juno  oO,  I89r>.  ] 


Below 
Cairo. 


Xanie  of  leveo. 


Dis- 
tance. 


Laurel  LoM'or 8119 

lien  ]Iur  Lowt-r 8-16 

Donnis 8o4. 5 


Contractor. 


Len(;th 
of  Hue. 


Towlcrt  to  IliliingH 

(rHMindn , 

Sunshine 


858.  5 
8B0 


7^ 


IL. 
L. 
L. 

L. 
L. 
L. 

I 


li.M.  Quigloy  &Co.. 

do .* 

Eltringltani  ('oust ruc- 
tion Co. 
n.  M.  Quicley  &  Co.. 
Joflries  &l)a*nioron  .. 
T.  W.  Scott  &  Co.... 


i  ( Trade 
Length  of  levee 
ofaxinj  nhovo 
of  river    luKh 
ciivered  water, 
!  !   1893. 


Section. 


E 

z 
o 


Virginia 8C5      j  L.  i  Donovan,  Daley  &  Co 


Itft. 

5, 307 
3,344 
1,881 

3,344 
G.WiS 
1,980 


Fcii. 
5,200 
3, 220 
1.830 

3,200 
0.300 
1,980 


2.417       2.280 


liOrio 

Point  Cloar ; 

Point  rlcar  Lower.' 

Arizona [ 

Linwo(Ml '■■ 


C(»l<nul)  Park 
T'nrhi  Sam. . . 


867 
867.5 
869 
873 

878 

890 
901 


IL. 

W:. 


(^uigley  &.  Co 

Donovini.  Daley  &,  Co 

do : 


I 

I 

iL. 
J  L. 


Michael  Hanic-k 

it.  M.  Quiglcy  A:  Co 


do 
do. 


Longue  \\\v. 

<J<mm11Ioiic 934. 


910.5 


L. 


I 


.do. 


Jefl'riCH  \  Danicron 


072 
1,536 
9,707 
2, 388 
4.152 

2.429 

•I   «>oo 

...    rnrnV** 

2.  817 
2.941 


1.030 
1,710 
12.000 
2,150 
4.040 

2,  050 
2.040 

:    2.950 
!    2,670 


"ett. 

Fttf. 

2.5 

8 

2.5 

8 

2.5 

8 

2.5 

8 

2.5 

8 

2.5 

8 

Kiver 
•loi»e. 


3toi 
3  1 
3      1 


Lftiid 
ftU>p<*. 


21  to  I 
2i  1 
2\       1 


2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 

2.5 
2.5 


3 
3 
3 


8  ■  3 


8 
8 
8 
8 
8 

8 
8 

8 
8 


:  3 

.  3 
3 

13 
3 

3 
3 

3 
3 


1  S&  1 
1  2i  I 
1     2l  and 

4t4>l 

2}  and 
4tol 
1     24toL 
1     sI      I 
i;2j       I 
1     2I       L 
]     2I  and 
I     4tol 
1  '  2|  to  I 
2\  and 
4tal 


1 
1 


V'\ 


Name  of  levee. 


Laurel  Lower 

lU'U  llnr  Lower.. 

Denni.*« 

TowleHtoIMUingH 

(treu.'id:i 

SnuKliinc 

Virginia 

Lorio 

Point  Clear 

Point  ClesirLtJWer 

Arizona 

Lin\\<Hid 

ColoujIiPark 

Tncle  S:im 

L«»ngue  Viie 

(lootl  If  ope 


LeaHt. 


Feet. 

0.8 

1.4 

.9 

.3 

1.2 

L4 

.8 

1.5 

2.  5 

1.4 

2.  9 

2.4 

.0 

l.X 

.4 

.8 


Net  till. 


(Inat- 
ent. 


Fret. 

10.  2 

10.3 

8.7 

4.4 

11 

12.  3 
12 

9.9 
9.8 
8.6 
8.2 

13.  2 
11 

12      i 
'X  9  ! 
10.6 


Kmlianknu-nt. 


Filled  excava- 
tions. 


Aver- 
age. 


Ff^t. 
9 

9.6 
8.1 
1.8 
2.4 

12.8 

10.6 
9.1 
9.1 
2.9 
2.8 

10.  5 
8.9 

11.1 
9 
9.  ;■) 


(Quantity 


Cu.  yds. 
41,197.38 
39,  220.  90 
17,105.98 
l">,i:»4.fi7 
,')5.  998. 51 
:»,O18.70 
36, 702.  37 

9,  802.  28 
10,982.12 
60.711.09 
16.  4S9.  r.4 
64, 102.  52 
20.:U9.  .'.6 
36,91I.1'8 
31,581.14 
35,648.41 


l*rice 

p<'r 

cuhie 

vard. 


Cent4. 
11.47 
11.47 
9.2:i 
11.47 
10 


12 

11. 

11. 


40 
93 


11.40 
9.  90 


9. 
12. 
10. 
11. 
11. 
11 


50 
30 
09 
:{9 
39 


!(^uantity 


Cm.  yd*. 

250.  94 

335.82 

99.80 

56.72 

7,109.  18 

307.  21 

260.  81 

102.  09 

82.  29 

12.'..  36 
7  o»> 

712. 1:. 
744.  49 
279.  03 
4ftJ>.  23 
899.77 


I'rico 

per  . 
cuhic  I 
yard.  I 


Mnck 
ditch. 


■  Centi. ;  Lin, ft. 

n.47  ! 


6.745 


11.47  1        100 
5        I 

11.47 

10 

12 

11.40 

11.93 

11.40 
9.90 
9.  50 

12.:iO 

10.  09 

11. ro 

11.39 
11 


05 


Date  of  ron- 
tract. 


Dae.  1.  H 

Do. 
Mar.  10.  IflM. 
Doc  1,1883. 

Ikk 

Da 

Do. 

Do. 

Do. 

Do. 

Dol 

Do. 

Do. 

I»o. 

Do. 

Do. 


Name  of  le\  ee. 


"Work  CfMu- 
iiieiieed 


.    "Work  com- 
!       jileted   - 


Laurel  L««\ver.    .  Jan.  !.'•.  1894  Ajn.  L'.\1S94 

Ben  Hiir  LoMer  l-'cU.    2.  1894  '  Ajir.  2?,.  ISO! 

IVnni.H FeU.  22.1891  Mar.'J^,1^94 

Towles  to  iJill-  .Ian.   j:.,  1SH4  Mar.  2.n1MI4 
ings. 

Cnnridn Fel>.    :'..  l.^Ot  .\]iT.    4,  IMU 

Sunshine.        . .  .  Jan.  11.  1>9J  .Mar.    9.  iSOi 

Viriiinia Jan.     r>.  ISSM  .Mar.  21!,  lf<94 

L«irio Dee.  27.  I^IKJ  Feb.    I2.1S94 

Point  l'le;ir Jan.  15, 1894  .Mar.  14.  J894 


Dirttnnee  from  I'enter 
of  leveo  to  river  bank. 

Lca.st . 


(Ireat-    -Vver- 
est.        age. 


Feet. 
120 

I 

230 

02 
140 

inc. 

282  ' 

143 

loti 


Feet. 
:}IH) 

400 

;(n:t 

210 

1  013 
477 
01!) 
2:i8 

;j04 


Feet. 
285 

:;g.-i 

2.'iO 
1S2 

015 
419 
481 
IR.^ 
250 


Nature  of  river 
hank. 


Wawhing ;  »low cav- 
ing. 

(living  vapidly,  iip- 
I      ywx  end. 

"W  ashing 

I  IVactieally  ^Miruia- 
I      nent. 

'....do 

.  Caving  ))eriodicaIly. 

'.  Washing 

Practically  perma- 
nent. 


Remarka. 


Now. 
Do. 

Do. 
Enlarge* 
ment. 

Do. 
Now. 

Do. 

DOL 
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Fourth  d'tHtrict  leveeSy  7S94  and  1895 — Continued. 

POXTCIIAUTRAIN  LEVEE  DISTRICT— Continuetl. 
[Contract  time  for  completion,  Jnne  30,  1893.  ] 


Namr  of  l<'vt'<>. 


AVork  coiu- 
luenccd— 


Work  com- 
pleieil— 


Point       C 1  »•  a  r     Jan.  27, 1894    Apr.  30, 18W 
Lowi;r.                I 

Arizona Dec.  4,1893 

LinwtHKl do 

Colouib  Park  ...   Jan.  10,1894 

I'nrh"  Sani Fob.  22, 1894 

Long  III)  \'r.t) ...      Feb.  7, 1894 


Mar.  8,1894 
F<b.  14,1894 
Mar.  14, 1894 
Apr.  17. 1894 
Apr.  27, 1894 


Distance  from  center 
of  levee  to  river  bunk. 


Least , 


Great-    Aver- 
est.     I   nge. 


Feet. 

Feet. 

55 

850 

2i5 

585 

565 

722 

154 

465 

90 

335 

273 

485 

Go(mI  II(»pi! 


Jan.     4. 1894  '  Feb.     5, 1894 


115 


230 


Feet. 
470 

455 
680 
255 
272 
325 

185 


Nature  of  river 
bank. 


Kemarkfl. 


Practically  perms- 

nent. 

do 

Caving  rapidly 

Caving  periodu^ally . 
Caving  at npper end. 
WoHhing  ana  slight 

caving. 
— do 


Enlarge- 
ment. 

Do. 
New. 

Do. 

Do. 

Do. 

Do. 


Suiitviari/  j'ov  levees  built  nndcr  allotment  for  fiscal  year  ending  June  .7^,  ISOo. 

PONTCnAKTRAIN  LEVEE  DISTRICT. 

Total  of  oartbwork  plac^d  to  Jnno  1,  1894,  approximate cubic  yanla..  548,769 

Total  ol"  tinibanknient  oorapleted linear  feet..    54,415 

Tot  »1  of  axis  of  river  covered do 54, 650 

(HtAND  SUMMARY. 

Ciiand  total  of  earthwork  placed  to  June  1,  18'>t,  approximate cubic  yards..  5J8, 769 

( I  rand  total  of  embankment  completed linear  feet..     54,415 

(Jranil  total  of  axis  of  river  covered do 54,650 

(hand  Humman/  of  hrcr  work  done  hif  the  United  States  during  year  from  June  /,  lS93j  to 

'  May  31,  ISOi. 

Grand  total  of  earthwork cubic  yards..  4, 163,701 

(Irand  total  of  embanknient miles..  85.84 

Graiul  total  of  axis  of  river  covered do. ..  70.37 

(i  rand  tot  a  1  of  revet  ment linear  feet. .        35,  401 

111  :i(l<liti()ii  to  the  foregoing  work  of  coiistmction  numerous  minor  repairs  to  the 
Icvtrs  havt'  Imoii  made  in  the  Avay  of  restoring  embankments  injured  by  wave  wash 
aiul  the  action  ofrains,  repairing  weak  i^laces,  stopping  leaks,  clearing  of  weeds,  etc. 

Lev('«'  constrtKtion  and  repairs  by  the  State  and  ipcal  levee  district  organizations 
have.  Ixen  very  active  during  the  year  in  all  parts  of  the  Fourth  District,  except  in 
the  L()w«  r  Tensas  b'vee  distriet  (iifth  Louisiana  leveo  district),  where  comparatively 
little  work,  excepting  that  nnder  direction  ot  this  office,  lias  been  done. 


Lower 
Tensas. 


Atchafa- 
lava. 


Leveo  district 
Lafourche 


Pontchar- 
train. 


Lake 
Borgne. 


Itarataria 


.\  ir;it"'':r;it<' nniiilxr  of  cubic 

ViinU  in  lt'\  ( I  s  on  Missis-  :  | 

MPI'I  Kiv.  rM;i\  1.  1H9:{-.  (».  80.').  050  0,292.000  4,324,904  0,479,200  1,452,400 
Aililtil!.\    r  iiitiil  States  lip  | 

to  Max   1.  1-1'4 1         400.095  983,032  448,414  1     1.583,379:         189,540 

A(Ul«(l  \}\  otiu-rs  lip  to  May  '  i  !  | 

1    l-'t  ' 240..''>09  665,945  705,654;        864,946,  95,835 


Siiiu 10.511.051      10.940.977 

I.i)-t  liy  cax  in;^  «>r  nbiunlon- 
iiii  III.  Mav  ].  IS'.K!.  to  ^lay 
l.ls'.U... '..  G'J.  700  09,101 


5. 478, 972       8,  927,  525       1, 737,  775 


279,811  : 


07,073 


106,783 


1,682.400 
204, 544 
211,007 

2.  097,  951 

155,  .''>90 


A  ui:n -:atr  riMiiaiiiiii;;  ! 

M;i\    1    l-'.U 1(>.418.1C>4      10,871.816       5,199,161        8,800,452        1,630,992 


1,942.361 


l'<  n  tiitduf  "f  hnujih  of  (jiHtiug  levee  system  built  to  date  by  the  United  States. 

\.()\\  er  '!'«•! i.s;i->  IcN  ee  district 52 

At(li;il'.il.i.\  a  levee  di.strict 1G.8 

l>:iroiil(lie  levee  district 14.4 

I'oiiif  hail  ram  leveo  district 34.  6 

I 'a  rat  ail  a  Icn  (M-  dLstrict 12.8 

Lake  ];<)r;4,nc  levee  distriet 10.2 

r<>r<'eni.iLre  of  total  length  of  existing  levee  system.  Fourth  District,  Mississippi 

i:iver,  bnilt  l»v  the  United  States.. 1 2G.  2 
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Tlir  n^port  of  Assistant  KngiucMT  Jl.  S.  Douglas,  in  local  chargo  of  tlio  Lower 
TtriiHas  levee  district  is  as  foUoAvs: 

Natciikz,  Miss.,  ^Fay  Jl,  1604. 

JSiu:  I  have  the  honor  1o  submit  the  following  re])ort  on  the  Avork  nmler  my  local 
cliarge  for  tin?  jx-riod  from  Juno  1,  1S03,  to  May  31,  1804: 

I.nWKi;    TKNSAS    IJlVKi:    DISTUK  T. 

At  (latt?  of  last  report  the  following  levees  uiuler  eontract  remained  nutininlicd: 

(iranmerc  to  IVirctma  {f:!jj  7,'),  Fletcher  to  Minorea  {(190  li),  Minorca  to  Minors  {702 
It). — The  eiMbankmout  had  been  completed,  but  owing  to  diDicultics  iu  obtainini; 
tiioa  and  delay  cansed  by  high  water,  the  tilo  drains  whioli  tho  contracts  roqui red 
to  be  ])laced  on  these  levees  had  not  been  ]»ut  down.  All  other  Avork  iindeitakcn 
had  been  iinished  and  tho  levees  generally  avotc  in  better  condition  thau  at  any 
timo  since  tho  (.»enoral  (ioA'crnment  undertook  Ica'CO  construction  in  1882. 

'J'he  first  work  undertaken  after  tho  high  Avater  of  iXiU  had  fallen  ftufticiently  waB 
the  ]>uttiDg  down  of  tile  drains  on  Uio  unhnished  levees  under  contract,  as  follows: 

(Irasmcre  to  fl'iccnua  {*i02  I!). — Tho  work  of  placing  tile  drains  Avaa  comzneuccd 
.July  r>,  and  Avas  completed  August  :»,  lSii3.  Tho  total  length  <»f  tiling  placed  was 
2r),740  feet. 

Flvtvher  t.t  M'morra  {(iO'.t  li). — On  .July  11  the  Avork  <»f  laying  tile  druiuH  Avas 
recommenced,  Jind  on  .Inly  21,  18J>3  the  tih-s  were  all  in  place.  On  this  luA'ce  tlie 
total  b'ugth  of  tilo  drains  Is  1«,63«  feet. 

Minona  io  Minora  (70.J  Ji). — On  July  10,  the  laying  of  lilc  drains  Avas  reconniii*nced, 
and  tiio  Avork  Avas  comph?ted  .Inly  3i,  18U3.  The  total  length  of  tilo  drains  placed 
IS  17,258  feet. 

With  tho  placinu:  of  tile  diains  all  Avork  undertaken  under  the  allotment  for 
18J)2-'1)3  Avns  completed. 

Vnder  the  allotment  for  the  year  of  18y3-'94,  coviied  by  this  report,  tho  folioAV- 
ing  leA'co  work  Avas  undertaken  under  contract: 

Firet  loii^. 

Vid<'l  enlargement  (Oiri  llj 7,800 

Davis  Island  enlargement  (<)22  K) 11,894 

Hard  Times-Wilson  enlargement  ((>32  U) 14,900 

1  lardscrabblo  enlargement  ((>43  li) 8, 700 

Hondurant  enhirgemcnt  {(>J  1  K) 5,305 

(:otta«j;e  Home,  new  leveo  ((MJ)  R) 2,461 

Ritle  I'oint,  new  and  enlargement  (tJUO  R) 16,974 

T.ak(^  Concordia,  new  and  enlargement  ((>1)5  R) 4,837 

MorviHe  to  (heens,  enlargement  (715  R) 26,655 

Forest  Home  new  levee  (723  ]{) 7,500' 

(jihiascock.  enlargement  (72G  R) 23,731 

Lake  ( '(uicordia  rcA'ctmeut  (695  R)  11, 562 

In  addition  to  this,  cxtonsiA'o  repair  work  was  done  bj*  dav's  labor  at  Hard  Times 
(()33R),  Evergreen  (t)3G  10,  Hardscrabblo  (t)40  If),  Hondurant  ((543.5  R),  Kemi>o  (657  R), 
(libsons  Landing  ((JS3.5  R),  and  l.ako  Concordia  (GJ^5  R). 

I  giA'c  details  of  tho  Avork  done,  as  follows: 

(ONSTIM  <TlciN. 

lidrl  (fU'f  /i*).— Enlargement  Avork  :  Length.  7,S(X)  feet;  height  aboA'o  natural  sur- 
face, from  5.0  to  11.1  feet ;  gra<le,  :>  feet  above  high  Avater  of  1SS)2;  croAvn,  8  feet;  side 
slopes,  3  and  2.1  to  I  :  contents,  27,()3s.<i5  <-ubic  yards.  This  leveo  is  situated  on  the 
Avest  bank  of  l»aA  ou  \'idel  and  connects  the  great  dike  across  the  bayou  with  the  old 
levee  on  Lake  Palmyra.  It  Avas  of  very  Aveak  section,  having  a  crown  ofabout  5  feet 
and  side  shapes  ofabout  lA  to  1.  Dining  high  water  it  had  ahvays  been  a  source  of 
anxiety,  so  it  Avas  decided  to  (.'ularge  and  strengthen  it  to  a  Ica'co  of  standard  section. 

The  contrjutors  commcuceil  Avork  on  November  27.  isJKt.  but  Avere  greatly  delayed 
by  unfavorable  weather  an<l  did  not  complete  until  February  2^,  IHJU. 

Darin  hland  {r.j^  U), — Enlargement  Avork :  LiMigUi,  11, SIM  feet;  height  above 
natural  surfa<-e,  from  5.5  to  17.5  feet :  grade,  2.1  l\'et  abov(;  high  Avaterof  18J>2;  crown, 
t;  an<l  N  feet ;  side  slopes,  3  ami  2\  to  I.  and  2]  and  LV  to  I  :  contents,  25,378.8  cubic 
yar.ls.  Tliis  h-veo  is  situated  on  Davis  Island  and  is  not.  connected  AvitU  tho  main 
line  of  levees.  Then;  Avas  a  i)rivate  levee?  iMieircling  tho  island,  Avhicli  was  Aroak  in 
certain  pbiri's.  A  sjieciiic  allotment  was  niaile  for  the  work,  Avhich  Avas  comiucDced 
by  the  contractors  ou  Se])1enil»cr  25,  \S\Y.\.  'Y\n\  lirst  1,2PJ  feet  of  tho  IcA'co  "was 
enlarged  to  the  standard  sectii)!!  Avith  crown  of  S  feet  and  sidi?  slo])cs  of  3nnd  2^  to  1. 
The  ])ersons  interested  were  dissatislie<l  with  tliis.as  it  was  makiug  si  part  of  tho  line 
unnecessarily  stmng  as  compared  Avith  tlie  l»alance.     Aft<'r  <.'nusideration  the  section 
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was  cban^ecl  .aud  tlir  rciiiainiii';  10,045  feet  was  oiilar«^c(l  to  a  crown  of  6  feet  and 
witli  sloprs  o^'  2h  and  lA  to  1.  The  now  earth  was  ])Iaced  entirely  on  the  land  side 
for  (5,1 15  feet  and  entirely  on  the  river  side  for  4,500  feet.  The  work  was  prosecnted 
with  j^reaf  enerjj:y  and  was  eoni])leted  Xoveinber  27,  1893. 

liard  Times- JVilson  {C-l.J  J!). — Ei)iar<;eraent  work:  Leu<;th,  14,900  feet;  ^radc  5  fe<'t 
below  exist in<r  Icvte;  slope.  7  to  1 ;  contents,  68, 2(X>.90  enbic  yards.  This  levee  was 
comidctedby  thr  Tinted  States  just  be»!bro  the  hi  <ih  water  of  1800.  Dnrinj;  that  llood, 
an<l  during  the  hiij;li  water  of  1891-*S)2  and  1893,  it  gave  a  ^reat  deal  of  troubh'  on 
:n(  trnnt  of  InnMiiierable  leaks  or  sand  boils.  It  is  reasonably  certain  that  the  eau.so 
ot'  Xhv^o  l(^aks  is  a  stratum  of  almost  jinre  sand  nnderlaying  the  levee,  and  through 
wliich  tlie  water  lin<ls  its  way  dnring  high  stages  of  the  river.  The  plan  of  digging 
•A  deep  dit<!j  at  the  foot  of  the  river  slope,  and  filling  it  in  with  tani])ed  earth  had 
luen  tried,  but  with  little  success.  Careful  study  Avas  given  the  matter,  and  it  wjis 
liiially  decided  to  endeavor  to  stop  the  leakage  by  enlarging  the  base  of  the  levee, 
and  covrving  up  with  clay,  as  far  as  ])ossible,  the  loose  sand  stratum  which  had  been 
cxjiosed  by  excavating  tiie  barrow  pits,  from  Avhich  the  levee  was  built.  This  has 
been  done  by  commencing  the  enlargement  at  a  grade  5  feet  below  the  crown  of  the 
levee  on  the  river  side,  and  carrying  it?  on  down  across  the  berm  and  down  into  the  old 
barrow  ])its  on  a  slope  of  7  to  1.  This  practically  increased  the  Avidth  of  the  base  of 
tlM^  levee  an  average  of  (10  feet,  and  as  clay  was  used,  wherever  it  could  be  obtained 
witliin  a  reasonable  distance  of  the  levee,  it  is  expected  that  the  leakage  Avill  be 
i'utirely  prevented.  Tlu^  contractors  c^onnnenced  o])erations  November  7,  1893,  but 
tailed  to  ]uit  on  a  largo  force  and  push  the  work  rapidly  to  completion.  As  a  result, 
when  the  river  rose  so  as  to  interfere  Avith  the  work,  only  about  two-thirds  of  the  amount 
contein])lated  ha<l  been  done.  As  the  portion  Avorkcd  on  Avas  complete  in  itself,  it 
was  decided  to  limit  the  contract  to  a  length  of  14,900  feet.  Accordingly,  linal 
inspection  was  made  and  the  Avork  found  completed  April  3,  1894. 

Ilardsrrabhle  {G43  li). — Enlargement  Avorkt  Length,  8,700;  height  above  natural 
surface,  from  0.2  to  12  feet;  grade,  2h  feet  aboA'e  high  Avater  of  1892;  crown,  S  feet; 
side  slopes  3  and  2.V  to  1 ;  contents,  25.290.01  cubi(^  yards. 

file  portion  of  llardscrabble  worked  on  Avas  all  that  now  remains  effectiA'c  of  the 
levee  built  by  the  United  States  in  1882-1885.  It  was  of  low  grade  and  scant  section. 
The  work  Avas  carried  on  u])  to  the  loAver  end  of  Evergreen  loA'ee  (636  R)  adjoining, 
whieh  was  also  very  Ioav  in  grade.  The  contractor  commenced  work  October  2,  1893, 
;.ii<l  the  levee  Avas  eomphted  December  29,  1893. 

liomhtrnut  {<144  /.').— Enlargement  Avork :  Length,  5,305  feet;  height  above  nat- 
ural surface,  from  r).7  to  18.8Teet;  grade,  3  feet  above  high  Avator  of  1892;  croAA'n,  8 
feet;  side  slopes,  3  and  2.^  to  1;  contents,  12,409.82  cubic  yards.  The  portion  of 
Hondnrant  Avoiked  (ui  Avas  the  remaining  effective  X)ortion  of  the  levee  bnilt  bA'  the 
Tnited  States  in  1S82-1885. 

Eike  all  the  levees  built  during  that  period,  it  was  of  lower  grade  and  Aveaker 
section  than  modern  levees.  Contractors  commenced  operations  October  3,  1893,  and 
the  levj'C  was  eonipleted  December  16,  1893. 

Coitatjv  Home,  (dfff  /•'). — New  levee:  Length,  2,401  feet;  height  above  natural  sur- 
face, from  7.S  to  12.8  feet ;  grade,  2.^  feet  above  high  water  of  1892;  crown,  8  feet ;  side 
slopes,  ;i  and  2A  to  1  for  l,7r)0  f<'et,  and  3  to  1  river  side  and  2^  and  4  to  1  land  side 
for  711  leet;  contents,  31,179.25  cubic  yards.  This  short  piece  of  neAV  levee  was 
built  to  close  a  prospective  gap  in  the  old  levee  caused  by  the  caA'ing  into  the  river 
of  a  salient  angle.  It  Avas  anticipated  that  a  much  longer  and  more  costly  line 
wouhl  lia\  e  to  Ix*  luult.  and  several  surveys  were  made.  After  careful  study  it  was 
decided  to  l)e  Ix'st  to  buihl  the  short  line.  Work  was  commenced  by  the  contractor 
Scjdeinlter  J."),  \H\K],  and  the  levee  was  compb^ted  November  17,  1893. 

/////(  I'iUfit  {(.Oif  li).  —  Enlargement  and  noAV  levee:  Length,  16,974  feet;  height 
al  <»\('  natural  sjirfaee,  frcuii  3.0  to  9.2  feet;  grade,  2.V  feet  above  high  water  of  1892; 
crown,  s  iret  :  side  slopes  !'>  and  2A  to  1 ;  ( onti'iits,  00,334.38  cubic  yards. 

Tin  >  levee  connects  the  UnUed  States  (libson  Landing  IcA'ce  (()83.5  R)  with  the 
I'nircd  States  Lake  Concordia  levee  (095  R),  and  prior  to  being  raised  and  enlarged 
was  the  weakest  levet^  in  tlu^  district.  It  was  so  full  of  holes  and  leaks  it  is  a 
source  ot  great  surprise  that  it  held  the  floods  of  recent  years.  The  contractors 
< oiiiincnced  work  Se])tember  21,  1893,  and  completed  the  Icaco  February  17,  1894. 

I.((!.v  ('oncind'Hi  {(',!*'»  li). — NeAv  and  enlargement :  Length,  4,731  feet;  height  above 
i.at  ural  surface,  from  0.0  to  9.7  feet ;  grade,  2A  feet  above  high  water  of  1892;  crown, 
s  l<'ct :  side  slopes,  3  and  2\  to  1 ;  contents,  .38,330.77  cubic  yards.  The  allotment  of 
lM>L'-''.':>  was  nut  Mitlicient  to  complete  all  the  work  undertaken  on  Lake  Concordia 
Icvcc  uudi  r  the  names  of  Grasmere  to  Wiccema,  Wiccema  to  Fletcher,  Fletcher  to 
Mii!o)(  a,  and  Minorca  to  Minors  leA'ees.  The  Avork  of  the  present  season  consisted 
ol  (  losiu;;  the  dittereiit  gaps  left  untouched  under  previous  contracts.  AVork  w.as 
couur.eiK  ed  by  the  contractor  October  2,  1893,  and  A*ery  sIoav  progress  was  made,  the 
]e\('e  not  being  completed  until  "March  3,  1894. 

Mornlh  dt  (ircins  (7/.'<  7.'). — Enlargement  work:  Length,  20,655  feet;  height  aboA'e 
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natural  surfaco,  from  5  t<>  11.2  fcot;  grade,  2^  ft^et  aliorc  high  water  of  1892;  crown, 
8  Cod  ;  Bide  b1oi)<>s,  «*(  and  2^  to  1  for  21;(>0G  feet,  and  «)  to  1  on  the  river  nido  nud  2| 
and  1  to  1  on  the  land  Bide  for  5,050  feet;  contents,  59,387.76  cubic  yards.  This 
levL'C  was  very  low  in  grade,  hut  with  the  oxccption  of  height,  thosectiim  was  gen- 
erally much  liirger  than  tlie  ])resont  Rtandard.  In  places  the  old  Icvco  had  a  crowa 
width  of  20  feet  and  side  slopes  of  5  and  3  to  1,  and,  of  coarse,  where  this  was  the 
case,  th(»  new  work  consisted  merely  in  building  a  ridge  of  earth  on  top  of  the  old 
levee.  The  (iri^inal  or  i'lrst  contractor  failed  to  take  any  active  steps  towanl  doing 
the  work,  and  after  a  lapse  of  several  months  the  levee  was  relet.  The  secoud  con- 
tractor moved  on  to  the  ground  February  12,  1894,  and  the  lovee  was  completed 
A])ril  27, 1891,  the  Avork  having  been  considerably  delayed  by  high  water  and  excess- 
iv<'  rains. 

Fonut  Home  (723  li), — New  levcc:  Length,  7,500  feet;  height  above  natural  snr- 
face,  from  6.5  to  13.8  feet;  grade,  2A  feet  above  high  water  of  1892;  crown,  8  feet; 
side  slo])es  2  and  2^  to  1  for  6,500  feet,  and  3  to  1  on  river  side  and  2\  and  4  to  1  on 
tin;  land  side  for  1,000  feet;  contents.  102,749.52  cubic  yards.  This  was  an  extension 
u]>stream  of  the  Fish  Fond  Ijcvee  built  the  previous  season.  The  work  was  antici- 
pated in  ])revious  report,  as  the  continued  caving  of  the  river  bank  rendered  it 
una<Ivisal>le  to  Join  the  Fish  Pond  Lovee  on  to  the  Iront  line  at  the  point  originally 
intended. 

The  amount  advertised  was  100,000  cubic  yards;  but  the  survey  developed  the  fact 
that  185,000  cubic  yanls  would  be  re(|uired  to  complete  the  shortest  safe  Hne.  Work 
under  th<^  contract  was  restricted  to  about  the  amoiuit  advertised,  and  with  this 
amount  7,500  feet  of  the  levee  was  completed.  The  front  lino  of  levee  still  holds, 
although  it  was  found  necessary  to  build  a  short  piece  of  temporary  levee  to  prevent 
a  gap  at  a  salient  angle.  This  short  piece  of  levee  Avas  434  fcot  long,  and  contained 
1,!)53.6  cubic  yards.  Work  on  the  main  line  was  commenced  by  the  contractors  Jan- 
uary 8,  1894,  and  the  work  was  completed  May  9,  1894,  after  being  greatly  delayed 
by  unfavorable  weather. 

(iJasHvork  (7^v;  /,').— Enlargement  work :  Length,  23,731  foot;  height  above  natural 
surface,  from  6  to  13.6  feet;  grade,  2^  feet  above  high  water  of  li32;  crown,  4  feet; 
side  slopes,  lA  to  I,  both  sid(?s;  contents,  13,438.53  cubic  yards. 

This  levee  was  originally  built  by  tlio  Fnited  States  ir  1^^,  1883,1882-,  and  was 
very  low  in  grades.  As  it  is  located  near  the  lower  end  of  the  levee  system,  it  has, 
during  high  stages  of  the  river,  water  on  both  sides,  the  diU'erence  between  tne  bnck 
and  front  water  s(>ldom  exceeding  ()  feet.  This  will  be  the  case  until  tho  levee  sys- 
tem is  extended.  For  this  reason  it  was  not  considered  necessary  to  increase  the 
base  of  the  existing  levee.  The  work  done  was  the  least  expensive  possible,  and  con- 
sisted merely  of  a  light  ridge  of  earth  with  a  crown  only  4  feet  wide  built  up  on  top 
of  the  old  levee  to  prevent  the  water  running  over  the  crown  and  possibly  washing 
out .')  crevasse  in  time.  Contractor  commenced  work  November6, 1893,  andcompleted 
the  levee  March  2,1894. 

ImIv  Concordia  livreimcnt  {y,9't  Ji). — Owing  to  tho  continued  caving  of  the  river 
banks  having  reuiiited  the  river  and  the  lake,  a  certain  stretch  of  Lako  Conconlia 
levee  is  badly  <*x])Osed  to  wave  wash.  To  prevent  injury  to  the  levee  and  possible 
disast(;r  during  storms  at  high  water,  it  was  decide<l  to  revet  the  embankment  where 
ex])oscd.  Accordingly,  under  contract,  11,562  running  feet  of  levee  was  revetted  in  a 
substantial  manner  with  cypress  luml)(T.  The  stylo  of  revetment  was  similar  to  that 
used  elsewlierci  in  the  ilistriet.  Work  was  commenced  by  the  contractors  January 
11.  1891,  and  the  revetment  was  completed  March  15, 1894. 

This  conii)let.es  all  work  that  was  don<'  under  contract  during  tho  season. 

UKI'.VIKS. 

Kxt<?nsive  re])airs  to  the  line  of  levees  were  made  by  hired  labor  force.  Thechar- 
acter  of  this  work  is  such  that  it-  can  not  well  be  douti  by  contract.  A  quarter  boatp 
in  eharge  of  an  overseer,  and  with  a  force  of  labonTs  with  tools,  etc.,  arrived  at 
Ihird  Times  August  11.  1803,  and  commenced  i*ei)air  work  on  Hard  Times  levee 
(6:K{  Ih  and  Evergreen  levee  (63(J  K). 

About  3,(HX)  cubic  yaidsof  earth  were  added  to  the  levees  to  reinforce  weak  places, 
and  7,6(K)  feet  of  levee  w:is  cleared  of  small  trees,  briers,  and  weeds.  The  force  was 
then  transferred  to  llanls«rabble  (610  R)  and  Hondnrjint  (643.5  R)  levees.  Durin|( 
the  month  of  Se]»temb(M'  these  levees  were  cleared  ol*  we("ds,  briers,  etc.,  for  n  length 
of  IS, 000  feet,  I),."i00fret  of  levee  were  n  sodded,  jind  6,500  cubic  yards  of  earth  added 
to  tlie  <-mb:inkn)cut  to  r<']»air  weak  and  low  ]dares.  During  October  the  force  was 
moved  lirst  to  Kenij)e  iWrtX  II),  ;nid  then  to  (Jibsons  Laniling  (683.5  R).  At  Kempe 
tlu^  levee  wjis  cleared  for  18,<M.)0  feet,  resodded  for  2,.500  feet,  and  4,400  cubic  yards 
of  cjirtli  were  ])lac»'(l  in  weak  :nid  low  plates.  At  (jibsons  Landing  5,200  feet  of 
levee  wcr(^  cleni-ed,  .-)00  t'vvt  resodibMl.  and  900  cubic  yards  r>fenrthplace<l  in  thp  levee 
to  rc})air  rain  and  wave  wjish.     l{rfon^  all  the  rejiairs  necessary  to  C'il>8ons  Loinding 
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Loveo  were  couiplct^jd  tho  force  was  trausfcTred  to  the  lower  district,  where  the 
work  was  more  iirg.^nt. 

The  wliole  liiKj  of  the  now  Lake  Concordia  levee  had  been  badly  rain  and  wave 
washed  during  the  high  water  of  1893,  and  portions  of  the  levee  were  grown  up 
with  weeds.  A  coinpetcuit  luau  was  placed  in  charge  with  instructions  to  iiiro  local 
labor  Avith  tools  and  repair  ail  damage  to  the  levee. 

Work  was  coinmeuced  September  15,  1893,  and  prosecuted  with  great  energy  to 
completion  October  18,  1893.  During  this  time  62,600  running  feet  of  levee  were 
re])airod,  about  6,000  cubic  yards  of  earth  were  placed  in  the  levee  to  repair  rain 
and  wave  wash,  and  3,250  feet  of  embankment  were  resodded. 

SURVEYS. 

During  the  period  covered  by  this  report  surveys  have  been  made  as  follows : 

Jicid  Levee  (003  B). — Two  miles  of  new  levee  line  were  surveyed,  located,  and  staked 
out,  4  miles  of  line  were  restaked,  and  5  miles  of  bank  line  traversed. 

Christmas  and  Diamond  Bend  levees  (60S  io  614  R). — Traversed  for  a  length  of  50,800 
feet  and  cross-sectioned  for  raising  and  enlargement  for  a  length  of  42,000  feet. 

Videl  Icvcc  (Glo  It), — Surv'eyed  and  cross-sectioned  for  raising  and  enlargement  for 
8,700  feet. 

DaHs  Inland  levee  (622  iJ;. —Restaked  for  a  length  of  20,000  feet. 

Hard  Times- JVilson  levee  {63;^  li). — Traversed  and  cross-sectioned  for  the  enlarge- 
ment for  18,700  feet. 

Hardsrrabble  levee  (643  R),  8,700  feet  long;  Bondurant  (644  R),  5,361  feet  long: 
Ritle  Point  (090  R),  16,974  feet  long:  Lake  Concordia  (695  R),  4,737  feet  long;  and 
Morvillc  to  Greens  (71?5  R),  28,469  feet  long,  were  restaked. 

Forest  Home  levee  {723  R). — Surveys  wore  made  for  an  extension  of  Fishpond  levee 
upstream  under  this  name,  and  19,112  feet  of  main  levee  line  were  staked  out.  In 
addition  to  this  4,275  feet  of  temporary  levee  lino  wore  surveyed,  to  cover  possible 
^aps  in  old  levee  before  now  one  was  finished.  About  4  miles  of  bank  lino  were 
traversed. 

Glasucock  levee  {720  B). — Cross-sectioned  for  raising  for  a  length  of  32,931  feet,  and 
6  miles  of  bank  line  were  traversed. 

lioufferc  Bend  {730  'B). — Extension  surveys  were  made  in  this  locality.  Two  lines 
ft)r  a  lovee  to  close  the  Bougere  crevasse  were  located.  Four  radial  or  cross-coun- 
try lines,  eacli  about  1  mile  long,  were  ran  back  from  the  river  bank  and  leveled  to 
determine  to])o^rai)hy,  and  these  lines  were  prolonged  across  the  river  by  means  of 
»<)un<Iings.  Tlie  ])ank  lino  on  either  side  of  the  river  was  traversed  to  determine 
changes,  and  pits  were  sunk  along  the  levee  lines  to  ascertain  nature  of  underlaying 
strata.  In  nil.  15  miles  of  levee  line  wore  located,  4  miles  of  radial  lines  chained  and 
leveled,  tour  cross-siMtious  of  the  river  wore  sounded,  six  miles  of  levels  were  run 
to  ascertain  height  of  immediate  river  bank,  and  20  miles  of  shore  or  bank  line  were 
traversed. 

Sketcii  maps  and  j»rolile8  of  tho  several  levees  were  prepared  by  the  survey  party 
in  the  iield. 

LOSS   OF    LKVEES   BY   CAVING   OR  ABANT>OXMEXT. 

During  tlio  year  7,500  running  feet  of.levee,  containing  57,700  cubic  yards  of  earth. 
have  IxMMi  lost  in  the  Lower  Tensas  District  by  caving  or  abandonment.  Of  this 
amount  L'.S(M)  fe<'t  of  levee,  contiuning  39,500  cubic  yards,  were  lost  by  caving. 

riic  halwnce  was  abandoned  because  the  line  could  be  shortened  and  abetter  loca- 
tion Inund. 

'\'\\v  loss  of  levees  from  these  causes  from  1882  to  1893  was  56.75  miles,  or  at  tho 
rati'  of  TK\i\  miles  ])er  year.  On  the  basis  of  the  present  length  of  the  system— 125 
iiiilrs— this  was  a  loss  of  a  little  over  4  per  cent  per  annum.  During  the  past  season 
thr  loss  has  been  only  a  little  over  1  per  cent. 

Sl'MMARY. 

1  lie  woilc  «lone  during  tlie  season  is  as  follows; 

Miles. 

LeiiLTtli  of  tile  drains  put  down .•.••.••.. 11.5 

L('n;4th  nl  old  Ion ee  enlarged 22 

1><  r  ;lli  of  new  levee  built 2.  8 

Tot. 1 1  Imi^tli  of  h'vees  built  and  enlarged 24.8 

l.onutli  of  ii-vee  revetted 2.2 

I.enLCtli  of  h'vce  repaired 21. 1 

New  !('\ CCS  surveyed 21. 4 

Old  K'\  (MS  cross-sec  ti<med 19.4 

I5ank  or  shore  lines  traversed,  etc 46.7 
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Tlicro  has  bocn  no  clum^e  of  iinportauce  in  tbo  methods  of  supcrvisiou  oremploy^^s 
engaged  iu  this  dnty,  and  tlio  work  has  been  carried  on  without  incident  worthy  of 
mention. 

'J'licrc  lias  been  i)racti('ally  no  ehan<;e  in  the  length  of  efVoctivo  loveeiutho  I^wer 
T<Misaa  district. 

The  lon»^th  of  levee  bnilt  entirely  or  oxtcnaively  enlar;;od  by  the  XJnite<l  States 
has  been  increased  11.1  miles  dnrin«j;*the  year,  makin/:^  a  total  length  of  66.8  milcSi  or 
ov<T  52  per  cent  of  the  total  lenjifth. 

The  condition  of  the  levees  at  close  of  this  rei)ort  is  /generally  fair.  A  marked 
featnreof  the  year's  work  has  been  the  small  amount  of  levee  lost  by  caving  banks, 
which  has  permitted  the  ex])enditnre  of  the  bulk  of  the  allotment  in  strengthening, 
raising,  and  enlarging:  existing  levee  lines  of  weak  section. 

At  present  20. G  miles  of  levees  anj  less  than  2A  f<H"t  above  high  water  of  1892,  at 

tlu^  following  points : 

Miles. 

(GIO  K )  Christmas  and  1  )iamond  Uend  levees 4 

(620  K)  Palmyra  levee o 

(624  ]{)  Ash  wood  levoe 1 

(G2.'3in  Buck  in<lge  levee 2.1 

((M8K)  Marslmll  levee 2.1 

((>57  \l)  Kempe  levee 3 

(TOOK)  Talo  AUo  and  Vidalia  levee 1 

(705  H)  Arnauldia  to  Moro  levee 5.7 

(721  K)  (ireens levee 1 

(721  K)  Ashley  levee 1.7 

\'<?ry  n'sppctfully,  your  obedient  servant, 

H.  »S.  Douglas, 
Asahiani  Engineir. 

(':l])t.  .liUlN    MiLLIS, 

Coip-!  of  KnmnctrH^    I\  S.  A. 


The  rrport  of  Assistant  Kn^iineer  William  J.  Hardee,  in  local  charge  of  tho  Ateha- 
lahiya.  Lafourche,  and  Ponteiiartrain  levee  districts,  is  as  folloAvs: 

B.vTox  KoroE,  I^A.,  May  31j  1S94. 

Siii:  I  hav(>  the  honor  to  submit  the  following  report  for  works  under  my  local 
<iirevtion  for  the  year  ending  May  'i\,  ISOl ; 

(JKNKUAL   :\rETII01)S. 

Sunri/s. — As  the  majority  of  prospective  levees  to  be  constructed  had  been  snrveyed 
and  staked  previous  to  the  ending  of  my  last  annual  report,  and  there  existed  plenty 
of  time  in  whirh  to  make  tho  additional  ones  considered  necessary  after  the  sab- 
sideuce  of  tho  189;^  high  water,  it  was  deemed  more  expedient  not  to  organise  a 
regular  survey  cor])s  to  ]>c  <iuartered  on  one  of  the  boats,  but  to  send  a  surveyor, 
.'lectonrpaTiied  bya  rodnian  and  one  skilled  laborer,  into  tho  lield  to  make  such  surveys 
as  were  rcMiiiirecl,  and  this  was  done. 

The  grade  for  ;ill  levees  was  established  at  an  <*levjition  erpial  to  2A  feet  above  the 
lh9i)  high  water,  with  eross  sections  eorresponding  with  broken  slo])e8,  as  was  done 
and  re[>orted  last  year. 

'/'He  ilniiuaiji'. — No  tih?  drains  were  laid  during  tho  yv.iw  covered  by  this  report. 

During  Ai)ril  the  river  learhed  ii  stage  which  put  the  water  severalVeet  deep  against 
the  embankment.  It  shortly  rei-eded  and  owing  to  its  elevation  it  coaJu  not  bo 
determine<l  if  the  tile  drains  ])laeed  last  year  wouhl  operate  successfully. 

An  ins])eetion  of  them  was  made  and  some  wcTe  found  to  bo  running  freely,  con- 
sidering the  small  amount  of  water  against  the  embankment.  Where  not  found  dis- 
ehaiging  il  could  not  be  decided  whether  failure  was  duo  to  imperfectious  in  the 
dr;iins  or  low  stage  i.f  water,  though  the  latter  ai>i>ears  most  reasonable. 

MHih  or  base  ditches.— The  same  general  plan  of  eutting  these  ditches,  only  at 
localiti<'s  where  it  was  presumed  hidden  substanees  might  exist,  to  later  impair  the 
integrity  of  the  le.\t!e,  was  eontiinied. 

Ittimirs. — During  Augu.«-t  and  September  inspectors  were  sent  into  the  field  and 
em])l()ye<|  labor,  ror.st itutiiig  repair  forces. 

During  the  llood  of  isj):>  nearly  all  <»f  the  new  levees  had  siilVercd  more  or  leas  from 
wave  wash.  I'lirtlier,  tin*  sod  on  the  river  side  which  had  not  become  \rcll  rooted 
befnie  tile  1  Iver  rose  and  covered  it  had  died  out. 

Durinij;  the  first  spring  and  summer  after  tlie  completion  of  a  levee  there  is  usually 
a  strong  growth  of  weeds  ujjou  it,  which  if  not  cut  and  removed  before  inntnrity, 
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will  ^row  as  prolilically  tho  following  season,  and  in  a  measure  perpetuate  tbem- 
Rclvcs.  Tho  <i:rowth  of  weeds  is  objectionable  in  that  it  chokes  the  ^rass,  prevents 
its  jjjrowth  and  consequent  spreading,  and  in  addition  shades  tho  embankment  and 
ke»'ps  it  soft. 

Supervision. — The  nietliod  of  supervision  Avas,  in  general,  the  same  as  last  year. 
Two  surveyors  at  $125  per  month  each,  and  one  at  $100  per  month,  were  employed, 
whdsc  duty  consisted  in  making  surveys  for  new  levees  and  the  execution  oi*  all 
instrumental  work  at  levees  constructing  and  wlien  completed. 

A  large  number  of  inspectors  Avero  employed  and  pai(i  $60,  $75,  or  $90  per  month, 
acrordiug  to  the  size  or  number  of  levees  under  their  local  charge. 

The  duties  of  inspectors  consisted  in  seeing  that  specifications  and  detailed 
Tustnuti(Uis  were  fultilled,  keeping  a  daily  Journal  or  record  of  the  work,  and  sub- 
mitting Aveekly  reports  of  force  at  work  and  progress. 

lusfX'ciion. — From  time  to  time,  as  the  boats  were  assigned  to  duty  under  my 
direction,  tho  steamer  Hiiby,  tugs  (omstock  and  Tihlaj  and  the  launch  Alaska,  were 
used  lor  short  periods  in  making  inspection  of  levees. 

ATClIArALAYA    SIXTION. 

Anotmeut. — An  allotment  of  $152,000  was  made  for  levee  work  in  this  district  for 
the  tiseal  year  ending  June  30,  1894.  In  addition,  an  unexpended  balance  of 
$2."),;^!  1.1*>  was  brought  forward  from  tho  1893  allotment,  increasing  the  amount  avail- 
abb'  for  ISIM  expenditure  to  $177,344.19.  An  allotment  of  $152,000  for  fiscal  year 
ending  .luuo  30,  1895,  was  also  made. 

Coustructinn. — Contracts  had  been  made  during  fiscal  year  of  1893  for  construction 
of  new  levees  at  following  places,  to  be  paid  for  from  1894  allotment: 

lU'lle  Vale  (82;"). 5  R),  Missouri  (840  R),  Rebecca  (857  R),  Dunbovne  Vpper  (Stw  R), 
Helle  (^.rove  (870  R),  Celeste  (872  R),  Mount  Salem  (872  \i),  and  liabin  (879  R). 

Of  these  Uelle  Vale,  Missouri,  Celeste,  and  Mount  Salem  were  commenced  previous 
to  May  31,  1893. 

The  high  w:itcr  of  1893  caused  a  suspension  of  operations  at  each  for  a  short  time. 
I'ollowing  the  subsidence  of  the  Hood  work  was  promptly  resumed.  The  other 
levers  were  commence<l  early  in  the  fall  and  completed  during  the  winter. 

As  a  ecuisiflerablo  balance  of  funds  remained,  contracts  were  made  for  the  construc- 
tion of  new  levees,  to  be  paid  from  same  allotment,  at  Torras  (766  R),  Fleta(786R), 
Provostv  (798  R),  St.  Francis  Church  (798.5  R),  Poplar  Grove  (831  R),  Anchorage 
(832  R),'Homesteadi832.5  R),  Port  Allen  (833  R),  Nereaux  (851  R),  St.  Louis  (856  R), 
(ioldeu  Ridge  (8(»l  R),  and  Harrell  {^m  R). 

When  the  bids  had  been  opened  and  proposed  prices  ascertained.  Poplar  Grove, 
Anchorage,  and  St.  Louis  were  omitted  for  waijt  of  funds. 

As  soon  as  notije  of  aceei)tance  of  bids  were  received  work  was  promptly  started 
on  tljcse  levees,  and  all  were  completed  by  March  J5,  1894. 

Caving  bank  reu<lered  a  now  levee  necessary  at  Dorcyville  (868.5  R),  and  as 
there  were  suflieient  fun<ls  on  hand  to  do  the  work  proposals  were  invited  by  circu- 
lar Irtter  and  it  was  put  under  contra<*t  to  Johu  Scott  &.  Sons. 

lU'tween  Provosty  (798  R)  and  St.  Francis  Churcli  (798.5  R)  levees  the  existing 
levee.  1,3")  1  feet  l(»ng,  was  of  low  grade  and  small  section.  As  it  was  considered  to 
have  peruiaueut  loeation,  it  was  considered  advisable  to  raise  and  enlarge  it  to 
standard  gi:id<'  and  section,  and  as  funds  were  available  it  was  done  under  supple- 
mental aureement  with  Hartnett  &  O'Brien,  contractors  for  Provosty  levee. 

At  St.  i'liineis  Church  (798.5)  levee,  a  road  crossing  was  constructed  to  afford  tho 
pul>li<-  aiecss  to  a  public  ferry  without  doing  injury  to  the  embankment. 

Full  inl'di  ination  r.s  to  lengths,  heights,  sections,  cubic  contents  of  embankments, 
«ti'..  lor  individual  levees  will  be  found  in  tabulated  statement. 

Mud  or  base  ditch. — Of  the  51,230  feet  of  levee  built  in  this  district,  758  feet  of 
inn(  k  ditcli.  measuring  4  fi'ct  at  top,  2  feet  at  bottom  and  3  feet  deep,  was  dug,  being 
almut  1  |>er  rent  of  the  total  length  of  levee. 

At  i'roNosty  (798  K)  levee  the  upper  end  of  levee  crossed  the  bed  of  an  old  crevasse. 
Ow  iiio  to  tlie  nnrertain  character  of  the  gnmud  which  was  to  form  the  base  of  this 
IKiit  of  till'  levre,  and  the  o])inion  that  **rack  heaps''  of  timber  might  be  covered 
l>y  tlie  «l«  posit,  it  was  <onsidere<l  advisable  to  fully  explore  same  and  expose  such 
'^iilt^t.nur  lor  removal.  To  accomplish  this  abase  ditch  was  dug  near  the  center 
ol  tlic  l(ve«^  and  paralltl  thereto,  measuring  10  feet  wide  on  top,  5  feet  wide  <m  the 
Itdttt'ni,  an<l  <>  f^M't  dee]). 

This  (lit(  1»  was  7o()  feet  long.  No  timber  ''racks''  were  found,  but  only  here  and 
tlici"  a  l:ir<;e  Iolt.  which  was  dug  out  and  removed. 

At  1  l(t;i  (7^<(j  K)  the  levee  line  traversed  a  section  of  ground  on  which  there  was 
an  old  sawmill.  A  considerable  dej)ression  had  originally  existed,  which  was  filled 
with  sa\v<lnst.  A  ditch  was  dug  measuring  7  feet  wide  at  top,  3  feet  wide  at  bot- 
tom, 5  kit  (ieej).  and  .523  feet  long,  to  explore  this  sawdust  bed,  and  in  addition  a 
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layer  of  several  feet  of  sawduHt  was  «;atliorc(l  and  roiiiovod  from  the  ground  oorered 
by  llio  base  of  tbo  embaiikment. 

Surreys. — From  time  to  time  surveys  were  made  for  ccmstniction  of  new  loveea  at 
the  followiiig-])oiiitB: 

Lakeland  (799.5  R),  Lobdell  (823  K),  Allendale  (825  R),  Poplar  Grove  npper 
(831  11),  l»oplar  Grove  lower  (8:^.5  R),  Anchorage  (832  R),  Australia  (846.5  R), 
Tullier  (850  U),  St.  Louis  (856  K),  Whitecastle  (869  R),  and  Old  Hickory  (873  R). 

Ot  these^  Lakeland,  Poplar  Grove  upper,  Poplar  Grove  lower,  Anchorace,  St. 
Louis,  and  Old  Hickory  have  been  put  under  contract  to  be  paid  for  ftova.  the  19S^ 
allotment.     Up  to  May  81,  1894,  no  work  has  been  done  on  any  of  them. 

(icneral  effectirenese. — Based  on  the  linear  lon|;i:th  of  the  river,  the  channel  taken  aa 
the  line  of  effective  metisurement,  the  51,230  feet  of  embankment  built  in  thia  dia- 
trict  represents  17,589  feet  of  actual  protection. 

The  comparative  lengths  for  individual  levees  will  be  found  in  the  tabulated 
statement  for  levees. 

The  general  lintt  of  levee  in  this  district,  based  on  present  standard  of  grade,  ia 
estimated  to  average  13  feet  high.  Taking  the  contents  of  embankment  of  these 
measurements  as  a  basis  of  comparison,  the  51,230  feet  of  embankment  constructed 
would  represent,  ap})roximatcly,  42,890  feet  of  levee,  if  applied  at  points  where  the 
average  prevails. 

lit'pairH. — Wave  wash  was  restored,  weeds,  removed  and  sodding  replaced  by  hired 
labor  at  Harroza  upper  (823  K),  Barroza  middle  (S23  R),  Belair  (828  R),  Eliaa  (812  R), 
Mcdora  (852  R),  Mayflower-Union  (853  R),  Fortville  (855  R),  Fortville  lower  (855  R), 
and  Evergreen  (857  U). 

In  addition  to  the  above  work,  wherever  the  drainage  of  borrow  pits  had  become 
im])aired  by  sand  deposit  or  otherwise,  the  drainage  was  restored  by  the  same  foree. 

Afuuidonment  and  covdiiion. — During  the  year  a  part  of  the  lied  River  Landing  to 
Atchafalaya  River  (766  R)  and  Evergreen  (857  R)  levees  was  abandoned  by  the  am- 
striiction  of  new  levees.  The  total  length  abandoned  was  1,546  feet,  embracing 
19,161.1:)  cubic  yards. 

At  the  close  of  the  year  ending  May  31,  1894,  there  are  173,146  feet  of  existing 
good  levee  built,  in  whole  or  in  i)art,  by  the  United  States  in  this  distict. 

rroicriUm, — Up  to  the  date  of  closing  this  re])ort  the  river  has  lacked  an  average 
of  9  feet  of  highest  water  stage  and  no  iirotection  work  has  been  necessary. 

At  Fleta  (786  R)  levee,  owing  to  the  inferior  road  in  rear  of  levee  during  bad 
weather,  tlio  embanknuMit  was  being  greatly  injured  by  passing  vehicles.  To  pre- 
vent further  damage,  a  strong  and  permanent  wire  fence  was  erected  at  the  land 
foot  of  the  embankment,  next  to  the  road.  Several  "sj>urs"  or  cross  fences  were 
run  across  the  to])  of  the  levee  to  obstruct  ])assage  of  vehicles  over  that  portion  of  it. 
The  fence  accom2)lishe<l  its  mission  in  a  most  satisfactory  manner. 

LAFOV IJCIIE   SKCTK )y. 

Jlloiment, — An  allotment  of  $D(),000  was  made  for  levee  work  in  this  district  for 
the  liscal  yciir  ending  .June  !^,  1894,  and  a  similar  amount  for  the  fiscal  year  ending 
.Juno  30,  ]Si»5. 

An  une\])cuded  balance  of  $2,698.12  was  brought  forward  from  the  1893  allotment^ 
increasing  availabh?  funds  for  1894  to  jf-92,698.12. 

ConKtruviion . — At  the  clos(»  of  my  last  annual  report  contracts  were  in  existence  for 
the  construction  of  the  following  levees,  to  be  paid  from  the  1894  allotment. 

Mrlanron-Lemanville  (891$  in,  Jamestown  lower  (897.5  R),  St.  Emma  (904  R), 
Magnolia  (911  R),  White  Rose  (918  R),  Flagtowu  (93(i.5  R),  Spernnza  (937  R),flnd 
Asht<ui  (940  R). 

Of  these  Flagtowu  was  com])leted  and  work  had  been  started  on  White  Rose  and 
S]ieranza,  but  was  sus]»ended  for  a  few  wo«*kH,  during  the  Hood  of  1893. 

As  soon  as  the  water  had  fallen  several  feet  work  Avas  resumed  and  the  levees  com- 
])h*ted  in  a  short  while. 

At  later  dates  during  the  tall  the  remaining  levees  were  commenced  and  all  com« 
pletcd  hy  February  1,  1894. 

To  exjK'ud  the  available  balance,  survevs  were  made  and  bids  invited  for  con- 
structi«)n  in  IJrookstown  (8lHi.5  R),  Watcflbrd  (931  R),  Providence  (932  R),  Coop- 
ersville  (94  I  M\,  and  Alice  (945  R). 

The  Ali<<'  l«'V<c  l)ids  were  rejiM'ted  owing  to  lack  of  funds.  As  soon  as  notices  of 
a(('t'i)t:inre  ot' bills  werereceivtMl,  large  forces  were  i>ut  to  Avork  at  each  levee,  and  all 
Were  (onipleted  avcU  in  advance  of  s])ecificd  time. 

The  rxisting  Irvec,  ."Mm  feet  long,  bctw<'cn  the  two  sections  of  now  levee  at  Mel- 
ancoii-l.iinanvilh'  (89;>  l.M,  is  wfll  removed  from  tlie  river  and  having  low  grade 
and  suiall  s«'ction  it  was  di'<'med  alvisahle  to  bring  it  to  same  grade  and  section  AS 
iirw  li'vr*'  »»u  iKwh  side  of  it,  which  was  doni'  tlirough  su}>j)lcmental  agreement  witii 
Ovid*'  Lacour,  r'<uitr;i<tor  for  Melnncoii-Lemanville  It'vees. 

Details  for  individual  levees  will  be  found  in  tabulated  stateinent. 
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Alitck  or  base  ditches. — No  lanck  or  base  ditc]i  was  dug  at  any  of  the  levees  in  this 
district,  as  the  surrounding  conditions  did  not  warrant  doing  60. 

(icncral  effeciivencsH. — Tbt^  JJ1,944  feet  of  levee  built  represents  30,220  feet  of  actual 
protection,  the  channel  of  the  river  taken  as  the  line  of  effective  measurement.  The 
comparative  lengths  for  individual  levees  will  be  found  in  tabulated  statement. 

The  general  line  of  levee  in  this  district  is  estimated  to  average  11  feet  high.  If 
ai)]died  at  localities  where  the  average  exists,  the  31,944  feet  of  embankment  built 
would  C(iual  28,()K>  feet. 

licpaira. — At  Huena  Vista  Minnie  (896  R),  Jamestown  (897  R),  St.  James  Church 
(901  K),  St.  James  Kstate  (902.5  R),  Home  Place  (905,5  R),  Lone  Star  (941.5  R),  and 
Davis  (943  K)  levees  wave  wash  was  restored,  weeds  cut  and  removed,  embankment 
resodded,  and  impaired  drainage  of  pits  restored  by  hired  labor. 

Abandonment  and  condition. — During  the  year  a  portion  of  the  Jamestown  (897  R) 
and  Ifoujo  Place  (905.5  R)  levees  was  abandoned  on  account  of  the  construction  of 
new  levees.  The  total  length  abandoned  was  496  feet,  embracing  7,420.35  cubic 
yards. 

At  the  close  of  the  year  eutling  May  31,  189-1,  there  are  58,764  feet  of  good  existing 
levee  built  entirely  by  the  Unit<*d  States  in  this  district. 

I'roicciion. — Up  to  the  close  of  this  rei)ort  the  river  had  merely  left  its  banks  and 
was  several  feet  deep  against  some  of  the  embankments. 

It  has  since  receded  and  at  present  is  against  none.  No  protection  work  has  been 
necessary. 

PONTCIIAHTRAIN    SECTION. 

AUoimcnt  and  disposition. — An  allotment  of  $150,0(X)  was  made  for  levee  work  for 
fiscal  vear  ending  June  30,  1894,  and  a  similar  amount  for  fiscal  year  ending  June  30, 
1895.  - 

A  balance  of  $7,551.72  was  brought  forward  from  1893  allotment,  making 
$157,551.72  available  for  expenditure  during  1894. 

(oust ruction. — At  the  close  of  my  last  annual  report  contracts  were  in  existence 
for  the  <onstruction  of  levees  at  the  following  places,  to  be  paid  from  1894  allot- 
uicnt : 

Shannon  lower  (837  L),  Maryland  (872  L),  Rescue  (874  L),  Southwood  upper 
(871.7  L),  Helle  Helene  (879  L),  Iloumas  (890.5  L),  Hester  (908.5  L),  St.  Elmo 
(910  L),  Poche  (911  L),  Terre  Haute  (921  L),  and  Prospect    936  L). 

At  the  close  of  that  report,  the  St.  Elmo  and  Poche  levees  were  completed  and 
work  had  he<'u  eoninienced  at  Maryland,  Rescue,  Hester,  and  Terre  Haute. 

At  lh'8t<r  the  contractors  experimented  with  a  mechanical  device  with  which  to 
construct  the  lovce.  hut  nieetiug  with  many  breakdowns  and  lack  of  success  finally 
altaudoned  the  machine. 

Work  at  this  levee  was  resumed  October  12,  1893,  with  a  team  force.  A  levee 
called  "  \'enus  "  was  staked  to  join  the  lower  end  of  the  main  line  with  the  United 
States  Tessier  h-vee  just  below.  It  was  thought  the  Venus  levee  would  l>o  con- 
structed in  advance  of  high-water  period,  and  the  contractors  for  Hester  levee  were 
ae(<)rdin«ily  notifK-d  that  they  wouhl  not  have  to  build  the  lower  wing. 

Shortly  foHowiu;^  the  completion  of  the  main  lino,  and  before  work  was  com- 
menced lit  ^  euus,  the  river  rose  rapidly  and  threatened  to  pour  through  the  open- 
inn.  A  forre  of  men  and  teams  were  secured  by  the  day,  under  open-market  agree- 
ment, nnd  under  the  direction  of  an  inspector,  built  the  wing.  There  was  more 
tlian  .'»  fe<'t  of  water  a<xainst  the  wing  embankment  when  completed. 

At  Maryland,  Kescue,  and  Terre  Haute  levees  operations  were  interrupted  for  a 
short  whih'  hy  the  high  water  of  1893. 

Work  was  pr()ni])tly  resumed  at  Terre  Haute  following  a  recession  of  the  flood 
an<l  th«'  levee  eonij)leted  on  Deceuiher  28,  1893. 

At  K*es(  lie  the  enihankinent  was  about  20  per  cent  completed  when  the  crevasse 
which  o( .  uri<  (I  at  that  i)lace  on  June  23,  1893,  washe<l  it  entirely  away. 

1  he  line  ^^as  later  on  reestablished  at  a  considerable  distance  in  the  rear  of  the 
(•ri-inal  1(M  ation.  to  avoid  the  washouts  made  by  the  crevasse.  This  revised  line 
^^asnlIl(•h  longer  and  emhra^ed  about  twice  the  yardage  of  the  original  contract. 
Tin  < o.iirai  lor  tor  the  original  line  was  given  an  equivalent  yardage  at  the  lower 
«  n«l.  and  the  r<niainder  of  the  line  let  under  a  new  contract  at  a  subsequent  date. 

iMiiiim  thr  fill  adilitioiial  contracts  wen?  made  for  levees  at  Conrad  (840  L),  Ben 
lini  (SK;  1.\  I1a(ineniiues  Point  (815  L),  Hard  Times  (873  L),  Rescue  (874  L),  College 
Toini    :»<i:;  |.>,  INserve  ilU'IJ  L),  and  Trudeau  (919  L). 

I'lie  ( <»iitr;:rt  for  K'eseui'  is  represented  as  *' Rescue  No.  2"  throughout  this  rejiort. 

rii<  ( oiitiart  for  rrndeau  covered  that  portion  of  the  levee  which  had  not  been 
(()in])lrt<Ml  n:uler  the  annulled  P.  J.  Cotfman  contract  of  November  .5, 1892. 

Al.out  one  lifih  of  the  work  contemplated  under  the  College  Point  contract  had  to 
he  <»niirted  for  want  of  funds. 

The  majority  of  the  IS9t  contracts  were  vigorously  prosecuted  by  large  forces, 
result ini;  in  their  coni])letion  early  in  the  season. 
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Of  the  entire  nnniboi"  only  two — Iicsorvo  and  Trudean— required  extenslou  of 
dates  for  conii)letion,  the  former  two  days  and  tbo  latter  thirty  days. 

Surveys. — Numerous  surveys  were  made  from  timototime  for  constraction  and 
enlargement  of  levees.  When  the  tlood  of  1S93  had  reeoded,  and  the  water  had 
rcaehed  a  low  stajje  so  that  the  eondition  of  bank,  ete.,  might  be  carefully  noted 
and  ronsidered,  a  detailed  in8i)ecti(m  was  made,  eovering  the  entire  levee  line  in 
this  district.  As  a  result  of  that  inspection  surveys  wore  made  at  the  following 
i)liecs  * 

Laurel  Lower  (8:«>  L ),  Ben  1  Inr  Lower  (&16.5  L),  Towles  to  BillingH  (851.5  L),  Den- 
nis («>4.5  L),  Grenada  (858.5  L),  Sunshine  (8H0  L),  Virginia  (80*5  L),  Lorio  (867  L), 
Point  Clear  (8<)7.5  L),  Point  Clear  Lower  (m\)  L),  Arizona  (873  L),  Revenue  (874  L), 
Linwood  (878  L),  Colonib  Park  (81)!»  L),  Uncle  Sam  (901  L),  Convent  (903  L),  Venus 
(H09L),Longuo  Vuc(J)10.5L),  Sport  (915  L),  Hope  Lower  (917  L),  Belle  Point  (942  L), 
Good  Hope  (934.5  L),  Rest  (910  L),  Modoc  (940.5  L),  and  Frellsen  (945  L). 

At  ditl'erent  dates  these  levees  were  i>ut  under  contract  to  be  paid  for  from  the  1895 
allotuumt. 

The  Pontchartrain  levee  board  arranged  Avith  the  liolders  to  complete  all  bat 
Venus.  Si)ort,  Iloiio  Lower,  Rost,  and  Modoc  levees  in  advajiceof  1894  high  water. 

Large  forces  were  employed  and  Ihe  contractors  particularly  diligent  in  pnsbing 
work.  All  were  completed  well  in  advance  of  the  Hood,  and  by  April  27, 1894,  except 
IJevenue,  Convent,  and  Belle  Point. 

These  are  largo  works.    They  were  put  under  contract  so  late  in  the  season  that 
only  a  iiortion  of  the  work  coul<l  bo  done  when  operations  were  suspended  during  ' 
March  and  April  by  the  river  reaching  a  stage  where  it  lol't  its  banks  and  covered 
the  ground  from  which  construction  material  must  bo  obtained. 

At  (irenada  (858.5  L)  the  work  done  consisted  in  rectifying  and  enlarging  an  old 
levee  which  was  very  badly  cut  with  leaks. 

The  alignment,  originally  bad,  was  corrected,  th<>  old  embankment  cut  down,  and 
wasted  within  the  base  stakes  of  the  new  cross  section,  and  a  large  base  ditch,  meas- 
uring 10  feet  at  top,  4  feet  at  bottom,  and  from  5  to  t)  feet  deep,  dug.  This  ditch  was 
C,7'15  feet  hmg. 

In  connection  with  the  1894  and  1895  contracts  it  is  to  bo  stated  that  wherever  it 
was  deemed  "a  wing,"  by  which  is  nu^ant  that  portion  of  the  levee  connecting  the 
main  or  back  line  with  the  old  levee  in  front,  would  all'ord  only  temporary  service 
and  would  within  several  yt^ars  have  to  be  abandoned  by  the  continuation  of  the 
main  or  back  line,  such  wing  was,  as  a  matter  of  economy,  built  to  a  lower  grade 
and  smaller  section  than  the  i)ractically  pernmnent  portion  of  the  levee. 

This  was  done  at  Conrad  (810  L),  Kcscuo  No.  1  (^71  L),  Uncle  Sam  (901  L),  College 
Point  (902  L),  Hester  (908.5  L).  and  Pocho  (910.5  L). 

To  alVord  a<'cess  to  a  public  ferry  and  to  prevent  misuse  of  thole  vcc  a  road  crossing 
was  built  at  Placiuemiues  Point  (S45  L,),  and  Point  Clear  Lower  (869  L). 

Details  of  all  work  will  be  found  in  accom]>anying  tabulated  statement. 

Murk  or  base  dilrh. — On  the  110,808  feet  of  h"vee  built,  2,685  feet  of  mnck  or  baae 
ditch,  niCMSuring  1  feet  at  to]>,  2  feet  at  bottom,  and  3  feet  deep  was  excavated,  being 
about  2J  ])er  cent  of  the  total  length  of  line. 

(icncral  fff'cctirencsfi.—Thv  ll<>,808  feet  of  levee  built  represents  118,878  feet  of  effect- 
iveness, the  channel  of  the  river  being  taken  as  the  line  of  measurement.  The 
coniparati\e lengths  for  individual  levees  will  be  jound  in  tabulated  statement. 

The  levee  system  in  this  distri<*t  is  estimated  to  average  about  11  feet  high.  The 
110,808  feet  of  coni])leted  levee  would  therefore  represent  87,012  feet  if  placement 
had  been  nuide  at  })oints  where  the  average  pr(?vjiils. 

liepairif. — Wave  w;ish  was  restored.  w<»e(ls<'ut  and  removed,  embankment  roaodded 
where  require.<l  and  drainage  of  borrow  pits  corrected  by  hired  labor  at  following 
levees! 

iShaiinon  (887  L),  Msirtinez  (S-12  L),  Lopez  (811.5  L),  (iay  to  HoUvwood  (845  L), 
Purtville  (H17  L),  \Voo<lstork  (8-17.5  L),  Hermitage  (850  L),  Towles  (851  L),  Billinm 
(8.">2.8  L),  (irenada  to  Mount  Olive  (8.50.5  L),. I  (disant  (858.8  L).  Oakley  to  St.  Gabnol 
(8t>2  L),  South  wood  (875.5  L),  .Southwoo<l  Kxtensitm  (870.5  L),  Ashland  to  Linwood 
(878  L),  Dicharry  (S82  L),  Dicharry  Lower  {XSli  L),  iJnrnsidi*  ^891  L),  Union  Upper 
(898  L).  Union  (898  L),  Iniiui  Lower  (8i»8  L),  Tippecanoe  (S91  L),  Irvine  (894.2  L), 
Petaviu  (891.5  L),  ^Vhitehall  (895  L),  Lillv  (900.5  L),  (^ollego  Point  to  St.  Michael 
(9f>8.5  L),  Tessier  (909.5  L),  St.  Klmo  (910  L),  Poch(^  (911  L^  Hoi>e  (916.5  L),  Torre 
Haute  to  Ho].e  (919.5  L),  Cnrnhnul  (922  L),  Uestrahan  (939  L),  Prellsen  to  Almedia 
(9.12.5  L^,  and  Southport  (955.5  L). 

In  a<l<lition  to  the  work  sprcilij'd,  wherever  woodiMi  revetuu'i:t  had  been  placed 
during  last  high  water,  it  was  carefully  removed  au»l  storeil  for  future  use. 

Und<'r  oj)en-niark<'t  agreement  men.  mules,  and  tools  wer<?  furnished  by  Messrs. 
Porter  iV  Stamps,  and  the  '•Collinan"  ]»(»rti(>n  of  the  Trujleau  (949  L)  levee  was 
thoroughly  repainvl  jind  ]nit  in  good  condition. 

Abandoumcut  find  condition. — During  the  year  ]M)riions  of  the  Shannon  (837  li) 
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Conrad  (840  1.),  <iivy  to  Hollywood  (845  L),  J^oiithwood  (875.5 L),  Ashland  toLinwood 
(878  L),  Lilly  (1H)0.5  L),  College  Point  to  St.  Michael  (903.5  L),  St.  Elmo  (910  L), 
and  Pocho  (911  L)  levees  Avas  abandoned  on  account  of  construction  of  new  lines. 
The  total  length  of  levee  abandoned  was  5,809  feet,  embracing  67,073.65  cubic  yards. 

At  the  elose  of  the  j^ear  ending  May  31,  1894,  there  are  245,505  feet  of  good  exist- 
ing levee  built  wholly  or  in  part  by  the  United  States  in  this  district. 

PvotntUm. — As  the  river  merely  left  its  banks  and  acquired  a  depth  of  several  feet 
against  the  eiubanhnient,  afterwards  receding,  no  protection  work  has  been  necessary 
exeept  at  rr()sx)eet  (936  L),  where,  during  a  storm,  the  embankment  was  badly  wave 
washed. 

To  ])revent  further  washing  an  in8])ector  and  material  was  sent  to  the  levee,  and 
a  rough,  temporary  wooden  revetment  eonstructe<l. 

SIMMESroUT   LEVEE. 

(lender  the  ap])ropriation  for  improving  Red  and  Atchafalaya  rivers.) 
Til  is  levee  was  originally  1,358  feet  long,  of  which  438  feet  were  rectified  and 
rebuilt  last  season. 

An  additional  allotment  of  $1,000  was  made  this  year  with  which  to  repair  and 
rei)uil(l  the  remaining  length. 

Tlio  work  was  let  by  formal  advertiseiAent  to  F.  L.  Cason.  Operations  were  insti- 
tuted on  Novemljer  12,  1893,  but  a  small  force  was  employed,  and  the  contract  com- 
pleted au<l  accepted  on  December  9,  1893. 

The  920  f(H't  were  enlarged  to  a  grade  2^  feet  above  the  1892  high  water;  crown, 
G  feet  wide;  river  8loi)e,  3  to  1,  and  land  slope  *Z^  to  1,  which  is  the  same  grade  and 
section  on  which  the  438  feet  wjis  built  last  season. 

'flic  work  embraced  5,326.37  cubic  yards,  at  14.99  cents,  which,  with  cost  of  inspec- 
tion and  traveling  expenses  of  surveyors  and  inspector,  aggregate  a  cost  of  $886.54. 
\'cry  respectfully,  your  obedient  servant, 

W.  J.  Hardee, 

Assistant  Engineer. 
(.'apt.  John  Millis, 

Corps  of  hvfji}urr>iy  T.  .S.  A. 


The  rei)ort  of  Assistant  Engineer  John  Smyth,  jr.,  in  local  charge  of  the  Lake 
liorgne  and  IJarataria  levee  districts,  is  as  follows: 

New  Orleans,  La.,  May  7,  LSO^, 

Sir  :  1  have  the  honor  to  submit  the  following  report  of  the  surveys,  construction, 
and  repair  of  lcve<'s  in  the  Lake  Borgne  and  Barataria  levee  districts  for  the  vear 
ending  April  30,  1894. 

I  was  assigned  to  duty  as  assistant  engineer  in  local  charge  of  these  districts  ou 
•Inly  1,  1<SH3. 

At  <lateof  last  annual  report  the  only  work  under  construction  was  Irving  levee 
(97.">  L),  in  the  Lakt;  Borgne  district,  where  about  20,000  cubic  yards  of  earth  had 
been  ])nt  in  i»lacc.  For  further  mention  of  this  levee  see  **  (Construction,"  Lake 
Hor^nc  district. 

SlUVEVS. 

Sur\  (■>  ^  \N  ere  nnule  or  revised  for  the  following  ]>roposed  levees,  new  and  enlargc- 
nu'ui  : 

Hat  tic  (i round  (!)09.5  L),  Irving  (975 L),  Carnarvon  (978.5  L),  Orange  Grove (979.5  L), 
>t.  ("l.iir  (!tS2  L),  :SIon  IMaisir  (983  L),  Magnolia  (979  R),  Fort  St.  Leon  middle 
il>S().r>  10,  I'.clle  Chasse  (981.5  R),  Kearney  (982.5  R),  St.  Anne  (984  R),  Oakvillc 
[WO  ID,  l>()l)ara  (992.5  R),  Star  (995.5  R),  Ironton  (999.7  R),  Myrtle  Grove  (1,002.  3  R), 
Oakland  i  1.1)0:5.2  R).  Deer  Hange  (1,001  R). 

Prcliminiiry  surveys  have  been  made  for  the  following  levees  to  be  built  with 
funds  i\}v  tlu'  fiscal  year  ending  June  30,  1895:  JSugarhonse  (970.6  L),  Merritt  (976  L), 
IN.y.has  iJ»77.l  1.),' Carnarvon  upper  (978  L),  Stella  (986  L),  Greenwood  (990  L), 
Keain.v  up])er  (9^2.2  K),  Keaniev  lower  (983.1  R),  Live  Oak  upper  (991.8  R),  La 
Rns,.  ,1.<>(i:J.I  U>.  Purcell  (1.003.8  10. 

L«'vrv  s  will  i)rnhaMy  he  ne<essary  at  Concord  lower  (986.7  R),  Cedar  Grove  (989  R), 
Sarah    !•:'(•. 7  ID,  and  Tairview  (99(5.7  L),  before  the  high-water  season  of  1895. 

LAKH    nonOXK    DISTRICT. 

f'onsfnt'  tioii. — Battle  (Jround  levee  (969.5  L).     Thisconsistsof  five  sections,  namely : 

Slaughter  House  extension,  (iueringer,  Rhodes,  Chalmette  Cemetery,  and  Mercier. 

slaii«;hter  House  extension  section  was  enlarged  by  United  States  force  on  quarter- 

y:yo  04 181) 
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boat  Delta  to  witlistaud  tlio  liij^li  water  of  1893.  But  from  Btatioii  5  to  atation  21 4-83 
it  was  too  low,  and  in  conso<iueuce  has  been  raised  this  year  to  a  net  sn'adeof  L5 
feet  above  the  highest  water  of  1893.  The  portion  of  levee  enlarged  this  year  ia 
l,<t83  feet  long  and  joiuH  at  its  lower  end  the  upper  end  of  Roy  levee  of  1882-'93. 

Gueriiiger  se(^tion  connects  the  Roy  and  Bonzano  levees  of  iSOS^'dS.  It  is  practi- 
cally a  new  Icvec,  and  the  portion  of  old  levee  abandoned  was  used  in  constnictioa 
of  the  new  levee. 

Rhodes  section  connects  Bonzano  and  Chalmotte  cemetery  levees  of  l882-'93,  and 
consists  of  317  feet  of  enlargement  and  1,034  feet  of  new  levee.  The  Chalmette 
( cmetcry  shell  road  was  crossed  in  two  places  by  this  line,  and  a  considerable 
aiiiount'of  shells  was  necessarily  removed. 

Chalmette  cemetery  sec^tion  is  a  new  levee.  It  connects  the  Chalmetto  Cemetery 
and  Debonshel  levees  of  l><92-'93.  This  section  of  levee  runs  immediately  in  front 
of  the  ''Natiounl  cemetery  Chalmette,"  and  its  ccmstruction  necessitated  the  remov- 
ing of  a  ])ortion  of  the  iron  fence  in  front  of  the  cemetery  together  with  12  linear  feet 
of  the  brick  wall  on  lower  boundary,  and  the  rebuilding  of  96  lioear  feet  of  the  ifou 
fence  on  a  line  about,  an  average  of,  8  feet  farther  back.    The  removing  and  rebuild- 
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Mercicr  section  is  a  new  levee.  It  begins  at  the  lower  end  of  the  Doboasliel  levee 
of  1892-'93,  and  extends  downstream  1,200  feet  connecting  at  its  lower  end  with  an 
old  levc(»  recently  repaired  by  local  authorities. 

The  com])letion  of  embankment  in  these  sections  makes  a  continuoasiine  of  United 
States  levee,  all  revetted,  from  the  upper  end  of  Slaughter  House  extension  section 
to  the  lower  end  of  Mercier  section  of  Battle  Ground  levee,  a  distance  of  about  1| 
miles. 

Irihiff  h'vvr  {07-'  L). — This  levee  consists  of  983  linear  feet  of  enlargement  and  4,673 
linear  feet  of  now  levee.  It  eommonces  at  the  lower  end  of  Story  lower  levee  of 
1802-'93.  and  extends  down  to  the  upper  end  of  the  State  dike  across  the  Lake  Borgne 
Canal.  The  old  lovce  aband(med  by  this  line  is  of  inferior  section  and  height  and 
too  near  the  river  bank  to  have  jnsiilied  enlargement.  A  portion  of  this  olu  levee 
was  used  in  eonstrnc-tion  of  the  new  one. 

Carnavron  Uvve  {'.itS.5  L). — This  is  a  new  levt^c  which  was  staked  out  in  October, 
181*2,  but  was  not  l)uilt  during  tliat  season  for  the  lack  of  funds. 

Mncrh  trouble  has  been  experienced  in  the  const rn<'ti(m  of  this  levee. 

That  portion  of  enibanknuait  oxtcndin'!^  fnmi  station  13  to  station  17  commenced 
to  sink,  or  slongh,  on  .lannary  4,  189i,  when  earth  had  been  placed  to  a  height  of 
al»out  4  feet  behiw  gross  grade.  This  levec  lino  runs  through  tield  and  land  which 
was  oecni)ied  by  ne^o  cal>ins,  and  just  back  of  where  were  tound  tlie  remains  of  an 
old  sugar  mill.  The  land  occupied  by  the  sinking  portion  of  embankment  was  grown 
with  Berninda  grass  and  was  seemingly  similar  to  that  found  along  the  lower  coast 
generally,  there  being  nothing  to  indicate  unstability  of  foundation. 

After  sinking  had  l)een  discovered  a  carcfnl  inspeirtion  of  vicinity  was  made,  bat 
no  evidence  of  the  ibrnier  existence  of  any  artiiicial  or  natural  drain*  was  discovered. 
There  was  an  old  pond  to  river  side  of  embankment  between  station  10  and  station 
n-f-ir»,  a  ])ortion  <»f  which  was  tilled  to  obtain  reiinircd  b<!rm.  This  pond  is  sup- 
posed to  hav(;  btren  used  to  snpply  water  to  su'gar-houso,  remains  of  which  were 
above  mentioned.  The  citizens  of  this  section  of  country  have  been  questioned,  and, 
as  well  as  can  be  learned,  tliere  was  at  one  time  a  crevasse  in  this  vicinity,  thonf^h 
its  exart  location  can  not  be  given.  It  is  supposed  to  havu  occurred  between  the 
years  1840  and  1850. 

AN'ork  on  this  leveo  was  commenced  with  wheel-scrapers,  but  on  .Tannary  26,  1894, 
wheelbarrciws  were  substitnted. 

Tliis  latter  force  continued  work,  making  little  progress  toward  satisfactor)'  com- 
j>l<t  ion,  until  March  27,  when  all  W(»rk  was  seemingly  abandoned  by  contractor's  force. 

<,>wing  to  the  continned  sinking  of  enibankmirntand  probability  of  higher  stafrcof 
river  a  (piartcr  boat  with  wheelbarrow  force  was  sent  to  this  levee  by  the  United 
States  Marrh  HO,  lsj>4.  This  l.'nited  States  1br<'«'  continued  work  on  the  sinkinc  por- 
tion (station  10  to  station  13  ;  IT),  only)  until  April  20,  when  crown  of  embankment 
was  raised  to  ah«)ut  n<M  grade.  This  l)eingabouto  feet  above  level  of  water  in  river 
on  tliat  date,  an<l  rate  of  sinking  small,  it  was  considered  i»ractical!y  safe  for  the 
]nesent  and  work  was  ilisi-ontinned.  (Quarter  boat  was  returued  to  fiovcrument 
de]»ot  and  fon-e  dismissed. 

Kmhankmrnt  from  station  10  +  r)0  to  station  12-|-50  shows  slight  sinking  since 
Ai»ril  20,  but  with  i)re><:nt  stage  of  river  little  trouble  may  be  expected.  However, 
slioiild  tin'  riv<'r  nach  a  stag<'  a))]U'oximating  the  extreme  high  water  of  last  season, 
additional  work  will  no  doubt  be  neccssarv. 
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Orange  drove  levee  {979.5  L). — This  loveo  consists  of  two  sections^  upper  and  lower. 
The  upper  section  connects  the  Orange  Grove  upper  and  lower  levees  of  1892-^93. 
The  lower  section  begins  at  the  lower  end  of  Orange  Grove  lower  of  1892-'93,  and 
extends  downstream  a  distance  of  743  feet,  connecting  with  a  levee  of  good  section 
and  height  recently  built  by  local  authorities.     Both  sections  are  new  levees. 

J'JtKjIlsh  Turn  (JfSl  L). — This  is  a  new  levee  which  was  completed  before  date  of 
last  annual  report,  but  paid  for  out  of  allotment  for  this  year.  Old  levee  iiban- 
donod  by  this  line  is  of  inferior  section  and  height,  and  very  near  caving  bank. 

St.  Clair  hvcc  {9SJ  L). — This  levco  consists  of  4,054  linear  feet  of  enlargement  and 
3,023  feet  <jf  iicw  levee. 

It  connects  English  Turn  and  Men  Plaisir  levees  of  this  year.  That  portion  of  old 
leveo  to  river  side  of  new  lino,  between  station  8  and  station  29  + 15,  was  abandoned 
owin<;  to  improper  alignment  and  the  existence  of  numerous  craylish  leaks.  The 
j)ortion  of  old  loveo  abandoned  by  the  lower  portion  of  new  line  was  too  near  river 
bank  to  justiiy  enlargement. 

Mon  Plaisir  levee  {083  L). — This  is  a  new  levee  joining  at  its  upper  end  the  lower  end 

of  8t.  Clair  leveo  and  at  its  lower  end  with  a  new  levee  called  **Scar8<lale,"  built 

this  season  by  local  authorities.   The  old  levee  abandoned  by  this  line  was  of  inferior 

section  and  h<'ight  and  too  near  river  bank  to  justify  enlargement.     Portions  of  the 

old  leveo  used  in  construction  of  the  new. 

t 

RErAIRS. 

Levees  IS0.?-9J. — On  July  31,  1893,  quarter  boat  "  C  "  was  prepared  for  work  of 
repairing  such  damages  as  had  been  done  to  levees  during  high  water  of  1893,  and 
on  Aujxust  1  it  was  towed  to  Slaughter  House  levee  (968  L).  On  August  2  decked 
bar<;o  No.  16  from  New  Orleans  Harbor  was  towed  to  same  place  with  additional 
tools  and  material.  This  force,  with  master  laborer  in  immediate  charge,  floated 
from  point  to  point,  and,  with  few  exceptions,  was  towed  only  when  necessary  to 
cross  the  river. 

This  method  of  transporting  quarter  boat  and  barge  would,  however,  be  at  some 
seasons  of  the  year  impossible  owing  to  varying  high  winds,  but  when  small  force  is 
employed  and  time  is  no  object  the  cheapness  of  this  plan  would  recommend  it  not- 
withstanding the  difficulties  usually  encountered. 

AVork  accomplithed  by  this  force  is  as  follows  : 

Wire  fence  at  Slaughter  House  extension  levee  was  repaired.  Revetment  repaired 
and  slopes  washed  by  waves  restored  at  Roy,  Bonzano,  Chalmette  cemetery,  Debou- 
shel,  Story  upper  and  Story  lower  levees.  Crayfish  leaks  cut  out,  cut  refilled,  and 
eartli  tamped  at  Pecan  Grove  and  Story  upper  levees.  Line  of  tile  drains  found 
under  lower  end  of  Story  lower  levee  cut  out,  cut  refilled,  and  eartli  tamped.  Bor- 
row pits  drained  at  Pecan  Grove,  Story  lower,  Orange  Grove  upper  and  English 
Turn  levees.  Where  weeds  had  grown  on  levees  they  were  cleared  off,  and  where 
sediment  had  choked  tile-drain  outlets  it  was  removed. 

BARATAKIA   DISTRICT. 

Consh'Hction — Magnolia  levee  {979  B), — This  consists  of  two  sections  of  new  levee. 
The  u])i)er  section  is  2,500  feet  long,  and  connects  the  upper  and  lower  sections  of 
the  Magnolia  leveo  of  1892-'93.  In  the  construction  of  this  section  it  was  found 
jHlvisable  to  abandon  about  410  feet  of  the  upper  portion  of  Magnolia  lower  section 
of  1892-'()3  owing  to  its  being  near  a  washing  bank,  and  to  the  existence  of  a  large 
leak,  caused  by  crayfish  or  muskrats.  The  comparatively  new  revetment  on  aban- 
doned ])ortion  of  United  States  levee  was  removed  and  rebuilt  on  the  lower  portion 
of  the  np])er  section  1893-'94,  being  414.6  linear  feet.  This  was  done  under  separate 
contract  for  25  centa  per  linear  foot. 

TIh^  lower  section  of  this  year  connects  the  Magnolia  lower  section  and  Fort  St. 
l.con  u]>]»er  levees  of  1892-^93. 

Fofd  St.  Leon  middle  levee  {9S0.5  R). — This  consists  of  2,134  linear  feet  of  new  levee 
and  iS'-'^ij  feet  of  enlargement,  and  connects  the  Fort  St.  Leon  upper  and  lower 
levees  of  1892-"93. 

Jidlc  Chahse  levee  {981.5  K). — This  consists  of  5,008  linear  feet  of  now  levee,  and 
008  feet  of  enlargement.  It  connects  the  Fort  St.  Leon  lower  and  Belle  Chasso  cre- 
vasse levees  of  1892-'93.  The  old  levee  abandoned  was  too  near  the  river  bank  to 
justify  enlargement,  about  100  feet  caved  into  the  river  during  constructi(m  of  the 
new  levee. 

Kiiirvcy  levee  {933.5  li). — This  is  a  new  levee  beginning  at  a  point  1,251  feet  below 
tli(»  Bell(5  ("basse  crevasse  levee  of  1892-'93,  and  extending  downstream  it  joins  at 
its  l(»wcr  end  a  now  levee  built  this  season  by  local  authorities. 

St.  Auuclvvee  (994  R). — This  is  enlargement  of  an  old  levee,  and  connects  the  mid- 
dl(^  and  lower  sections  of  the  Belle  Chasse  to  Concession  levee  of  1892-^93. 
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OakrilU'  Icree  (000  li). — This  is  ji  new  leveo  built  buck  of  aii  old  autl  insufflcient 
einbankinciit  "wliicli  w.as  too  near  the  river  bank  to  justifS' enlargement.  The  old 
lovce  abandoned  was  used  in  construotion  of  the  new. 

kStar  lerec  {OO't./t  I(). — This  lovce  consists  of  520  linear  feet  of  new  levee  and  2,668 
feet  of  onlargeiiiont.  That  |»ortion  enlarged  had  been  badly  washed  by  ■wavea,  and 
was  of  inferior  section  and  height.  The  portion  of  old  levee  abandoned  was  leaky, 
and  had  caused  much  uncasiuess  during  high  wat<*r  of  1893.  It  was  used  in  cou- 
struclion  of  the  new  levee. 

Irontou  (000.7  1!). — This  is  enlarg«-nient  of  an  old  lcve<'  of  goml  height  but  inferior 
section,  and  badly  wave- washed. 

Mi/rtle  drove  (  I/mI*.;^  li). — This  is  a  new  leveo  built  back  of  an  old  and  insufficient 
embankment  whicrh  is  innncdiately  on  the  river  bank.  Cuts  were  made  through  old 
Icvco  to  drain  borrow  pits;  otherwise  it  remains  undisturbed. 

OaUandhree  (l.oo.lJ  7?).— This  levee  consists  of  4li  linear  feet  of  enlargement 
and  750  fe<'t  of  new  levee.  The  ohl  leveo  was  abandoned  owing  to  improper  align- 
ment and  to  the  existtmcc  of  many  leaks,  which  gave  considerable  trouble  during 
high  water  of  1893.     It  was  used  in  the  construe  tiou  of  the  new  leveo. 

7>fcr  Ixnngc  Ivvev  (1y't04  /»*).— This  is  a  new  levee  built  back  of  an  old  embankment 
of  very  low  grade  and  inferior  section.  The  old  levee  was  used  in  constructing  the 
new. 

This  levee  was  built  instead  of  tlie  l)<ibard  levee  (fW2.5  U),  which  was  not  consid- 
ered necessary  this  season,  under  the  same  contract  and  the  same  price  per  cubic 
yard.     Supplemental  articles  of  agreement  November  25,  1893. 

KEPAIUS. 

Levees  of  1892-'93.  The  same  <iuarter  boat,  barge,  and  force  as  in  the  Lake  Borgne 
district  was  used  in  this. 

Work  accomplished  as  follows: 

Cray  fish  leaks  cut  out,  cuts  refilh'd,  and  eartli  tamped  at  Magnolia  lower  section 
and  Itelle  C-has.se  crevasse  levees.  Revetment  repaired  on  Belle  C basso  to  Concession 
middle  section.  Slo])cs,  where  washed,  restored  at  iJelle  Chasse  to  Concession  upper 
seetion  and  Happy  Point.  Pits  <lrained  at  P'ort  St.  Leon  lower,  Rello  Chasse  cre- 
vasse au<l  llay>py  Point  levees.  Wlicre  weeds  had  grown  on  levees  they  were  cleared 
olV,  and  where  sediment  had  choked  tile-drain  outlets  it  was  removed. 

The  quarter  boat  was  kept  in  service  until  September  18,  1893,  when  it  was 
returned  to  (Jovernment  depot,  and  on  September  19  barge  No.  16  was  turned  over 
to  New  Orleans  harbor. 

Ki:\  KT.MKXT. 

AVhere  vevc^tment  was  built  the  tbllowing  i)lan  was  ado]>ted:  The  facing  was 
made  of  planks  \\  inches  thick,  width  being  from  0  to  18  inches,  and  sutticiontly 
long  to  be  driven  not  less  than  (J  inches  below  the  original  surface  of  ground. 

These  planks  were  nailed  to  two  rails  2  by  6  iuches  by  18  feet,  one  flush  with  and 
one  4  f<*et  below  to])  of  facing. 

These  rails  were  nailed  to  3  by  4  inch  ]iMOsts  which  projected  6  inches  above  and 
0  inches  lielow  tlu^  facing  ]dank8.  Posts  were  <lrivcu  9  feet  apart  in  the  river 
slope  of  levee  at  a  distance  of  12  feet  from  center  line.  These  ])osts  have  each  one 
brace,  2  by  6  inches  by  13  feet,  which  extends  6  inches  over  top  of  revetment  and 
notched  to  lit  down  over  to])  of  revetment,  thereby  giving  more  strength  to  resist 
nressurt'  from  river  side.  The  braces  were  nailed  to  i>osts,  the  upper  sarface  of 
l)race  being  about  1  inch  below  top  of  post.  The  other  end  of  braco  was  nailed  to 
three  stak(?s  ]»laccd  as  follows :  One,  2  by  G  inches  by  3  feet,  driven  1  foot  to  land  side 
of  river  edge  of  crown ;  one,  3  by  4  inches  by  3  feet,  <Iriven  in  center  of  ci*owu  of  levee 
and  on  opposite  side  of  brace  to  stake  lirst  mentionetl ;  one,  3  by  4  inches  by  3  inches, 
<lriven  1  toot  to  land  side  of  center  line  of  levee  and  at  end  of  brace  as  a  bntting 
stake,  in  <irder  that  any  Jar  received  by  revetment  from  floating  logs,  etc.,  might  not 
be  thrown  entirely  u]>on  nails  on  the  other  two  stakes.  After  posts,  rails,  and  fiifting 
had  been  put  in  place  an  additional  rail  2  by  (i  inches  was  nailed  on  outoideof  and 
flush  with  to])  of  facing  to  prevent  ])lauks  forming  the  same  being  easily  removed. 

Nails  used  in  securing  braces  to  ])osts  an<l  stakes  and  rails  to  posts  were  6-inch 
wire  nails;  thos<i  nsc«l  in  securing  facing  to  rails  wiie  41-inch  wire  nails.  Lumber 
used  was  sound  heart  ey]»n'ss,  free  from  shakes,  sa]),  loose  knots,  or  other  serious 
defe<ts.     Sound  **pecky"  lumber  permitted  if  peek  diil  not  go  entirely  through. 

ridii  i'f  coustntfiinu. — A  treiK'h  was<lug  in  river  slope  of  levee  12  feet  from  center 
line  to  within  IH  in<'lies  of  fnll  de}>th  of  facing. 

The  side  oftrenrh  ai^Minst  which  re.vetmenl  was  to  r(»st  was  made  straight  and  of 
proper  slojx- — /.  c,  1  to  8. 

Posts  were  ]>nt.  in  jdaec  and  driven  2  feet  int<M'arlh  which  had  not  been  disturbed. 
After  the  two  rails  were  nailed  to  posts  the  jdauks  for  lacing  were  driven  and  nailed 
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an<l  the  outer  rail  nailed  on,  the  braces  were  luiilcd  in  place,  all  projecting  points  of 
nails  ilyiclied,  and  trench  refilled  with  earth  thoroughly  tamped. 

II Kill- WATER    I'lJOTEC'TlOX. 

At  date  of  this  report  the  river  reacheil  a  stage  of  13.4  feet  at  New  Orleans,  4.5  feet 
below  the  highest  previous  record. 

LAKE    liOIKJXE    DISTRICT. 

Defects  iu  levees  so  far  developed  are  as  follows: 

Slaughter  house,  ISO?- 93  {9GS.0  L). — Slight  wave  wash  inside  of  revetment  at  sta- 
tion 0  plus  40. 

Slaughter-house  extension  section  of  the  Battle  Ground  levee  (969.5  L).  Wave 
wash  inside  of  revetment.     This  has  been  arrested.     Cost  of  labor,  $11. 

linif  levee,  lSfri-03  {900  L), — Wave  wash  inside  of  revetment  station  0  to  0  plus  40; 
h:is  been  arrested.     Cost  of  labor,  $5. 

All  other  Tnited  States  levees  in  this  district  are  in  good  condition. 

There  is  a  largo  crayfish  leak  in  old  levee  on  Caernarvon  plantation,  which  is  being 
worked  on  l>y  local  authorities.  Local  boards  have  inspected  along  line  of  levee 
troni  Slaughter  House  (968.5  L)  to  Point  a  la  Hache  (1010  L). 

IJARATARIA    DISTRICT. 

Defects  in  levees  so  far  develo])ed  are  as  follows:  Belle  Chasse  levee  (981.5  R). 
Some  seepage  along  toe  of  land  slope  from  station  2  to  station  9. 

Deer  rauf/e  levee  {l(X)4  li). — Slight  wave  wash  at  station  3  to  station  4. 

All  other  United  States  levees  in  this  district  are  in  good  condition. 

Local  boards  have  inspectors  along  line  of  levee  from  Magnolia  plantation  (978.2  R) 
t.>  the  Socola  Canal  (1015.1  R). 

LE\  EES    1894-*95,  LAKE    IJORGXE   DISTRICT. 

Construction  of  1894-'95  levees  in  this  district  has  not  been  commenced. 

L(  vces  as  now  contemplated  are  as  follows:  Sugar  House  (970.6  L).  This  will 
be  a  new  levees  1,280  feet  long.  Contract  awarded  to  I.  R.  Bobbit,  for  14|  cents  per 
cubic  yard.     Date  of  contract,  December  1,  1893. 

Merritf  (970  L). — This  levee  will  consist  of  two  sections.  The  upper  section  is  to 
be  a  new  levee  couimencing  at  a  point  about  660  feet  below  the  Lake  Borgno  Canal, 
and  extending  downstream  for  a  distance  of  1,424  feet,  connecting  with  the  upper 
end  of  the  Merritts  crevasse  levee  built  by  local  authorities  during  the  season  of 
lS92-'!>3.  The  lower  section  consists  of  1,593  foot  of  enlargement,  and  1,197  feet  of 
new  Icvec. 

It  will  couiuK  nee  at  tha  lower  end  of  the  Merritts  crevasse  levee  just  mentioned, 
and  extend  down  to  Join  the  Tnitcd  States  Repose  levee  1892-*93.  Contract  awarded 
.lolin  Mahoney  for  i;{.8r>  cents  ])er  cubic  yard.     Date  of  contract,  December  1,  1893. 

roj/drds  ( o::.f  /.).— This  is  to  be  a  new  levee  3,037  feet  long,  back  of  an  existing 
levee  which  is  threatened  by  caving  bank. 

C((<rnarrrn  njfpcr  {07S  L). — This  will  be  a  new  levee  1,403  feet  long,  back  of  an  old 
]cvc<'  in  which  there  are  many  crayfish  leaks. 

strlld  ('/>';  /.^. — This  will  consist  of  825  feet  of  enlargement  and  2,633  feet  of  new 
h'vc<'.  There  was  an  old  levee  in  front  of  this  proposed  line  which  washed  away 
<huinLr  Hood  of  \S\yA,  and  water  was  held  out  by  another  smaller  levee  to  the  rear. 
A  i)ortion  of  this  rear  levee  is  intended  to  be  enlarged,  and  a  portion  will  be  back  of 
the  new  line.  Contract  for  construction  of  new  levee  awarded  Jeffries  &  Dameron 
f (  r  i::  (cnts  ])cr  cubic  yard.     Date  of  contract,  December  1,  1893. 

Cru  nirood  {!':'(^  L). — This  is  to  be  a  new  levee  5,009  feet  long.  The  front  levee  to 
\u'  abandoned  by  this  line  is  threatened  in  many  places  by  caving  bank. 

Cnntrac  t  tor  construction  of  the  new  Icveo  was  awarded  Donovan,  Daley  &  Co. 
for  iL'.iM)  (  rnts  |h  r  cubic  yanl  for  embankment,  and  10  cents  per  cubic  yard  for  filled 
cxcav  atioiis.     l)ate  of  contract,  .January  28,  1894. 

li'runirh. —  Tin;  foregoing  is  of  levees  as  now  contemplated.  However,  after  the 
pK  Sent  llood  season  shall  have  jjassed,  the  conditions  may  be  changed,  necessitating 
the  niodilic  ation  or  abandonment  of  some  of  these  lines. 

I  r.\  I:K>    ISlU-jr),    RARATARIA    DISTRICT. 

( Onsti  uciion  of  ISiM-'lK")  levees  iu  this  district  has  not  been  commenced. 
i^evccs  as  now  contcm]dated  are  as  follows:  Kearney  upper  (982.2  R).     This  is  to 
be  a  new  lin«'  X.'JV.i  feet  long,  coniu'cting  Belle  Chasse  crcvasse  levee  1892-'93,  and 

K<  arncv  levcc  ISlU-'iVf. 
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Kearnejf  lotcer  {0S3,1  H). — This  is  to  bo  a  new  levee  1,081  foetlong^onnecting  the 
iip])cr  mid  middle  sections  of  Belle  Cliasse  to  Concession  levee  1892-'93. 

A  ])ortion  of  tbo  middle  section  will  have  to  be  abandoned  owing  to  caving  bank. 

Live  Oak  upper  {091. S  E). — This  is  to  be  a  new  levee  870  feet  long,  connecting  the 
upper  and  lower  sections  of  the  Live  Oak  levee  of  1892-'93. 

La  Jiosc  U00J.4  7i).— This  is  to  consist  of  G20  feet  of  enlargement  and  1,241  feet  of 
new  levee.  It  will  begin  at  the  lower  end  of  the  Oakland  levee  1893^'&i  and  extend 
downstream,  connecting  with  the  upper  back  angle  of  levee  recently  bnilt  by  local 
authorities. 

l*urceU  {lOfj.i.S  R). — This  is  to  be  a  new  levee  beginning  at  a  point  900  feet  below 
the  lower  end  of  the  proposed  La  Rose  lino  and  extending  downstream  a  distance 
of  1,976  feet,  connecting  with  the  Deer  Range  lovoe  iSOS-'QlT 

JinnarkH. — The  following  is  of  levees  as  now  contemplated.  However,  after  present 
flood  season  shall  have  passed,  the  conditions  may  be  changed  necessitating  the  modi- 
fication or  abandonment  of  some  of  these  lines. 

SlMMAllV. 

Lake  Borgne  district. — Tlic  completion  of  1893-'94  work  makes  in  this  district  total 
length  of  United  States  lines  §.(>7  miles,  aggregating  372,597.68  cnbic  yards  of  earth 
and  17,479.5  linear  feet  of  revetment. 

Lost  by  caving  and  abandonment  from  May  1,  1893,  to  May  1,  1894,  89,637  cnbio 
yards. 

The  line  of  levee  from  Point  a  la  Ilache  to  Fort  St.  Philip  was  badly  damaged  by 
the  storm  of  October  1  and  2,  1893,  and  while  some  repairs  have  been  made  by 
farmers  and  police  jury  of  Plaquemino  Parish,  there  is  still  much  work  necessary 
to  obtain  a  safe  lino  of  levee. 

Barataria  district. — The  completion  of  1893-'94  work  makes  in  this  district  total 
length  of  United  States  levees  10.02  miles,  aggregating  356,692.91  cnbic  yards  of 
earth  and  22,929.5  linear  feet  of  revetment. 

Lost  by  caving  or  abandonment  from  May  1,  1893,  to  May  1,  18W,  89,693  cubic 
yards  of  earth. 

The  line  of  levee  from  a  point  about  2  miles  below  the  Socola  Canal  down  to  Fort 
Jackson  sustained  much  injury  from  the  storm  of  October  1  and  2,  1893,  being  in 
many  places  entirely  washed  away.  The  damage  has  been  partially  repaired  by 
farmers  along  the  lino,  assisted  by  a  trivial  appro]>riation  of  the  police  jury  of 
Plaquemino  I'arisli.  But  as  crops  were  a  total  loss  f  ho  farmers  are  so  impoverished 
that  any  a]>preciable  outlay  on  their  part  for  extensive  repairs  was  impoMible. 
Nearly  all  of  the  levees  in  this  stretch  nre  small  and  insufhcient,  and  locatCHl  imme- 
diately on  the  river  bank. 

Very  respectfully,  your  obedient  servant, 

J.  Smyth,  Jk., 
Assistant  Enffinerr. 

Capt.  Joiix  MiLLis, 

Corps  of  Engineers  J  V.  S.  A. 


HIGH   WATKU  OF   1893. 

The  following  table  shows  the  data  and  reading  of  the  high-water  mark  at  each 
of  the  regular  gauges  in  this  district  for  the  four  successive  floods  of  1890.  1891, 
1«92,  and  1893: 


IfilK).  ISDl. 


(;aii;ri-<.  I  «„„,,    .     _  j 


18l»2. 


1803. 


i?«'«'^- ;    D.'iio.    :  ^1;;";^- ,  Date.    ^\';:f  ••  mu 

"iR-  :    »niJ-  I    ins-     I 


ing.    !      ^»^- 


Virkrtlnirj: 40.05     Apr.  24- 2.)      48.10     Apr,    4       4j».40 

St..Iosti»h 4r>.  I'l     A:n'.23  4:t. 80  i  Ai>r.  11       44.55 


Juno   4      48.30  '  Mav  22-21. 
.TiiiKt   :{      43.05  '  May  30. 


Natrlnz 4X.  (50    ....«lo 46.  50  i  Apr.  12       48.10     June  2«>      46.80  ,  May   23. 


KimI  JIi\  cr  Laiuliii^ 

li.'iibn'M 

Hiivini  Sara 


4S.  80    ...  .ilo 45.  48      A pr.  27       48.  87  ,  Juno  27       47. 72  ■  Jun^  2S. 

41).  70    . . .  .do 45.  65      A  pr.  25       49.  70  i  J  uuv  28       48.  70     Jnno  2«. 

41.2)     Apr.  21  :J><.  >^0     A]»r.  :iO       42.  25  : . .  .do 41.50  .  Juno  24. 


Ilaton  lioup- :;«;.  (io     Apr.  21  22  :r».  55  Mav     5  :I8.  45  i . .  do 38. 40  -  JiiDO  23. 

IM:ifHM-iiiiin' :;i.!M)     Apr.22  31.05  Aj/r.  15  .'53.70  Juno  13  .  :W.  75  :  Do. 

l)«uiald<oiivill«' 30.15  ...do 30.00  [  Do. 

Collrjjo  INiint 2  J.  HO     :^Iur.l(;  2:J.  45  M:ir.  16  25.45  Juno  12;  20  Do. 

f'niTcdlt.iu 16.10     Mnr.l7  16         ...do 17.25  Juno  13  |  17.45  Jnnc  22. 

Xrw  Orlf'an-i 16.7i»     Mjir.21  16.40  Mar.  17  17.60  Juno  11  j  17.9l>  :  June  24. 

Fort  Jackson 6.70  Mar.  31  6.85  Juno  13  ■      fl.70  Juno  15. 
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It  will  be  observed  that  below  Baton  Rongo  the  water  was  highest  in  1893,  and  for 
this  portion  of  the  river  it  exceeded  all  previons  records. 

Above  IJatou  Rouge  the  river  has  several  times  reached  a  higher  flood  plane  than  it 
did  in  189:^. 

liesidea  its  excessive  height  in  the  lower,  river  the  flood  of  1893  was  remarkable  for 
its  lateness,  its  long  duration,  and  in  the  eflects  of  the  Rescue  crevasse.  There  was 
a  nearer  approximation  to  the  conditions  which  may  be  expected  when  the  levee 
system  shall  bo  completed  than  has  ever  before  occurred. 

"  No  break  took  place  in  any  United  States  levee,  and  the  crevasses  that  did  occur 
were  all  below  Baton  Rouge.     The  only  crevasse  that  was  not  closed  was  the  Rescue. 

Particulars  of  the  crevasses  are  given  in  the  following  table: 

Creva88e  table. 


Nsmit?  of  t  revasse. 


Vinitchar train  levee 
district. 


McCnllom 

IJesruc 

I'nclt'  Sam. 
Keserve  ... 


Ocrurrt'nre. 


Below 
Cairo. 


Closed. 


Date. 


Hour. 


Date. 


MiUs. 
834.5 
874 
901 
921 


Lake  Borgne  levee 
district 


St.  Clair 962 

Harhni 1,003 

IMtrrc  Cosst- 1.013 

liarataria  Uvee  district. 

\ 

Mairnolia 079 

linrt  h«»lemy 1,  014 


June  13 

June  23 

Juno  18 

do  . . . . 


June  14 


11  p.m.... 

10::iOa.n]. 

ll:30p.  m...j  June  20 

7  x>,  m June  21 


Juno  14  i  12  m  .. 
June  18  '  4  p.  m. 
June  20  j  9  a.  m. 


Juno  15  : 
June  14  ' 


9  a.m 

12  m I  June  15 


Jane  15 
Juno  30 
June  20 


June  25 


Hour. 


8  p.m.. 


1  a.  m. 
6  p.m. 


11  a.m. 
2  p.  m . . 
5  p.  m . . 


6  a. m. 
6  p.m. 


Maxi. 
mum 
width 

of 
break. 


Feet. 

68 
1,247 

40 
128 


10 

187 

12 


18 
15 


Cribbing. 


Length   Width 


ot: 


of. 


Feet.    '    Feet. 
239  1  27 


235 
260 


25 
32 


10  , 
1,082  I 

20  I 


100 
*12 


6 
6 

4 


5 
*5 


*  Mud  box. 


Xaiuf  of  (Tova.-^.se. 


rontchartrain  hvee  district. 


Mrrnlloni 

Ii»'S(Ut>.  ... 

I'lulo  Sam 
liost  r\ f. . .. 


J.dk-'  lUiinui-  Wvfc  district. 


St.  Clair 

ilai  Itiu  .    . . . 

I'liTrc  <  "o'^sc 


I!(t radi rill  livtv  district. 


Ma^tK'iia    . 
r«.iit  hi>l«iii\" 


Depth  of  water  around 
cribbing. 


I 


Maxi-  I  Mini- 
mum,     mum. 


Feet. 


5 


Feet. 
3.5 


5.2 
12.5 


6.5 

8 

5 


5 
6 


3.9 

8.5 


3 

9 


Mean. 


Cause  of  break. 


3 
4 


Feet. 

4.5     CrayflBh  leak 

Wave  wash 

4.5     Unknown 

10. 4     Retillcil    crayfish 
leak. 


4.5     Crayfish  leak  — 

5         Kice  flume 

4        Leak , 


4.5     Crayfish  leak. 
5.2     Kice  flume 


Estimated 
maximum 
discharge, 
cubic  feet 
per  second. 


Approxi- 
mate 

COfil  of 

closure. 


3, 966 
132,000  :. 
1,980  I 
14.641 


350 

8,050 

335 


430 
400 


$2,300 


1.750 
10, 000 


50 

4,300 

40 


100 
30 


111.'  work  «li»no  by  tliis  offipo  to  assist  in  maintaining  the  levees  consisted  in  fur- 
iiisliinic  :ni(l  di'liverin*;  sacks,  lumber,  an<l  nails,  and  in  moving  material  with  the 
lio.iis  :iii<l  bar^i's  of  the  district. 

I  lir  su.  rcssiul  closing  of  the  Kescrvc  crevasse  was  the  most  remarkahle  jdcce  of 
work  oiits  kind  that  has  ever  bten  accomplished  in  this  difitrict. 
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Tlio  following  table  ^ivea  details  of  coiKlitioii,  vie,  of  all  United  States  levees 
ill  this  district  during  the  Hood  of  1893 : 


Name  ol'  luvt'i'. 


:  Cairo. 


Bank. 


Ileijjht 

iibovo 

oxtroiiie 

Hood. 


I  l>optU  of 
I    \rat<T 
ajfaiiist 
I    leveo. 


Time 
water 

HtOOfl 

ac^ainst 
levee. 


J.fni'vr  Tnisag  digtrict. 

Mil**.  • 

IkMlfunl OOti  :     K. 

HanlTiiiM's.  Wilson C31  K. 

Hani  Tiinos G3:{  II. 

Kv(!ri-mn C3G  K. 

llarilsfrabbli'.  uijiht  (ohl)  .  G:js.  r»  1{. 

Har('i8cra1)bl<>  (new) 039  K. 

Bomluiant  (old) "  042  II. 

Boiulurant  (new) !  043.5  II. 

Konip*;  ( wholf  line) OoH  1{. 

(iibsun.s  Landinu (»83.  5  II. 

Lake  Concordia  (wholrlini*)  700  11. 

Arnaiiblia 702  11. 

Henderson 713  II. 

lleer  Piirk 722. .".  ;     K. 

(jre<'n  to  Fairview 724  K. 

A  trhn/ald f/n  tllgtrirt. 

Bano/a Kjl  "    II. 

IVlair S2H  U. 

Eliza H42  K. 

Medora H.V2  ;     11. 

Fortvillr,  lower 8:.5  K. 

La/imrrhc  <li:trnt. 

Bupna  Vista  ^Iinni«* SIiO  II. 

Janiestown iVM  II. 

St.Ja\nesCliur«li i  Jmi        

St.  JanitH  Estate '  9;»2.  5  II. 

HoniP  I'lac*' Jhi.').  r>  .      II. 

Fla^town '.»3i;.  .->  .      It. 

LoneStar 941.5  II, 

Davis 943  R. 

Vmitrliartiaiu  ttitttiirt. 

Lope/. SU.-'i  L. 

I 

Biirtvillr S47  L. 

T<.>\l«s j^.-.l  h. 

Billinj:fl KVJ. .'{  L. 

ijolisant ^^>t<.  s    

(hikley  foSt.daltritl M'2  L. 

l")i«liarr.v,  lower Hn.',  L. 

Hurnsid'e h9l  L. 

rnion,u]tiK'r s9:i  L. 

rnion,lo\v<T ^'l»:5  L. 

Tipiici-iinof H»4  L. 

l»evt.Mvin s94. :.  I.. 

Whitehall ^-5  L. 

T<'ssier I'li;). .',    

St.  Khno 910  L. 

INuhe 911  L. 

llopo 910.-.  L. 


Conditions. 


:     Feet. 

'             2.K 
3 

Feet. 
3  to    J  3 
5  to    17 

Bayit.  ! 

71  " 

It  ■ 
1 

1            2.8 

4  to  •>00 

i.r> 

2  to      9 

08 

■            1.5 

7  to      9 

68 

3 

L7 

3.8 

8t^>      9 
4  to    10 
0  to      l».  7 

08 
71 
05 

2 
5 

2  to    19 
4  to    22 

79 

87 

3.8 

1  to    27 

04 

3.y 

1  to      1.5 

51 

4.ry 

8  to    10 

83 

4 

1.5 

4  to      S 
i  to    12 

78 
90 

3.  3 

2.8 
2.1 
•'  4 

•> 


14 

J 

9.0, 

10.  r 

9.3 


Fair;  conaiilerable  amagt. 
Bad :  a  ffreat  nuinbcr  urtiuid 

boiln. 
Good;  no    wealineu  ile\'el- 

oped. 
Apparently  f^ood;  groirn  op 

with  wei'ds,  etc. 
Good;  no    wcakneHS  dertl- 

oImmL 
Do. 
Fair;  conftidemblo  secpafe. 
Fair;   badly    washed,   tead- 

cney  to  flilouffb. 
Gof >d :  Hand  boilH  did  not  nia. 
Gooil;   no  weakneaa  derel- 

op<>d. 
Good;    a  few  leaka  and  ia- 

Jnreil  by  wavo  waah. 
A pparontly    good ;    g  r o  w  a 

with  weeda. 
Good;   no   weakneaa  derd- 

opod. 
Do. 
Fair :  seepage  and  wave  wash 

at  lower  end. 


00  (iiknI;  t ile  drains  need  rleaa- 
00  .  G«mm]. 
00  Do. 

00  Good ;  Mlij^htly  -waxe  waahed. 

0<i  CmMl. 


2.1 

9.3 

00 

1.5 

8.7 

00 

1.7 

7.9 

00 

1.7 

7.3 

«(► 

2.2 

9.3 

00 

'2  *>  ' 

5.1   ! 

0.) 

2.5  ■ 

7.0  1 

00 

2.5 

11.5  i 

00 

3..-, 

0.  5 

00 

G 

3 

10.2 

(X) 

(i 

2.  3 

7.2 

(;o 

<! 

•»  o 

to*    4* 

7.1 

00 

<; 

2.3 

t.   4 

0) 

c 

2.  3 

8.5 

CK) 

G 

1.3 

9.3 

(J<» 

G 

1.9 

7.1 

r.i> 

1.0 

7.4 

00 

1.7 

o.s 

Oi) 

1.0 

0.7 

c» 

G 

i.O 

5.  i; 

Oil 

2.1 

4.9 

(iO 

G 

1.9 

10.1 

(K) 

ii 

2 

9.3 

00 

•1  •» 

..... 

Tt.  2 

00 

1.7 

7.9 

(>0 

G 

(iOOfl. 

Do. 
Good;  alight ly  rain  washed. 

Do. 
(iood. 

Do. 
Do. 
Goo<1 ;  grown  with  weeds;  ir> 
rc«riirar  in  section,  doe  to 
wlivcUmrrow  work. 


Odd:  irrognlar  in  sectioB, 

due  to  wheelbarrow  work. 

4mnI  ;  slij^htly  rain  and  ware 

wasbcMl. 

o<id:  iiTO'Tiilnr  in  saotioa, 

<Ine  to  wheelbarrow  wofk. 

«»od. 

ood:     very    irregnlar    ia 

bei<<:ht  and  section,  dne  to 

wave  wash. 

ood:     very    slightly  rata 

warthed. 

ood. 

Do. 

Do. 

Do. 
ood :  ylichtly  rain  and  wave 
wa>bMi. 

Do. 
ood ;  .sli<chtly  rain  waahed. 
(M>d. 

Do. 

Do. 

«K)d;  Kli;;htly  ware' 

and  w<»rM  fnna  travel 
it. 
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Nanir  til"  l«'vr«'. 


lU'low 
Cairo. 


JUi  riitaria  disfrlrf. 

Miles. 

Ma^Miolia ■  'J80.  D 

Fort  St    Leim.  \\\\\hx 9Sl.r» 

Fort  St.  Ia'uw.  low  <-r 982.  5 

lli'lh'CliasM'  Cn-vasso 1)8:{ 

IJrllo  Cha.ssii  to  Comt'ssioii .  i  9S5 

Conci»nl 987 

Oak  Toiiit 988.  .'> 

Live  Oak 990..') 

Happy  Point 991.5 

Lale  Hor(,iu-  d'mtrict. 

Slaii;xliter  Ilmisr     '  9GX.  .'i 

Slauiilitcr  IIoiiHiv  i'\t<'ii»ioTi  0G8.  .'• 

Iloy ,  909 

IJon/.aiio 9()9 

( 'haliiut  W  CniK'tcrv 909.  .'> 

Dcboiishell - 970 

IN'can  (irovf 97:5 

.Story   upper 974 

.•^tory .  lower '  975 

Ilfposr   970 

( )taii^o  (Irovo.  upi>tr 980 

Ornii::*'  drove,  low  t»r 980 

Eiiy;li.sli  Turn P81  5 


Rank. 

Height 
above 

extreme 
tiood. 

Depth  of 
water 

agaiiLst 
levee. 

Time 
water 
stood 
against 
levee. 

Conditions. 

Feel. 

Feet. 

Dayg. 

K. 

3 

.'» 

84 

Fair:  one  cniylish  Irak. 

K. 

:i 

5.5 

84 

Good :  no  weakue.sa. 

K. 

2.8 

XI 

71 

Do. 

R. 

2.0 

5.8 

88 

Fair:  one  rraytlsh  leak. 

K. 

3 

5 

84 

(lood:  slight  wave  wash. 

11. 

2.C 

5.  5 

87 

Good ;  no  weaknes.s. 

K. 

2.3 

3.4 

i?7 

Do. 

R. 

2.7 

4.3 

G9 

Do. 

It. 

2.7 

5 

79 

Good;  slight  wave  wa.sh. 

1.. 

2.5 

3.0 

67 

Gooil ;  no  weakness. 

L. 

1.5 

5 

75 

F.air;  wave  washed  and  too 
low  for  about  1,700  foet. 

L. 

3 

5 

75 

Fair:  slight  wave  wa.sh. 

L. 

2.8 

3.1 

03 

Good ;  no  weakness. 

L. 

2.5 

3.4 

64 

Do. 

L. 

2.  5 

3.6 

67 

Do. 

L. 

2.8 

4.2 

72 

Fair:  seepage.-  one  craylish 
leak  an«  2'slough.s. 

L. 

2.8 

4 

61 

Fair:  slight  wave  wash. 

L. 

2.8 

1            5 

01 

Goo<1 ;  some  seepage. 
Fair:  wave  wasli. 

L. 

2.9 

4.5 

01 

r. 

1.5 

e 

86 

Go<h1  ;  slight  seepage. 

L. 

2.5 

5 

86 

Do. 

4.  5 

1 

4.5 

30 

Good;  no  weakness. 

'I'lie  report  (»!'  Assistant  Kii<Tin('er  II.  S.  Douglas,  in  local  charirc  of  the  Lower 
Tensas  district,  is  as  follows: 

Xatciikz,  Mi.-^s.,  Au(jU8t^3^  ISO.i. 

SiK  :  1  liavo  the  hon(»r  to  siilunit  tlio  Ibllowiiipf  report  on  tlie  high-water  protection 
of  Icvocs,  Lower  'I'cnsas  district,  (hiring  tlio  high  water  of  1893,  with  comparative 
lloo«l  Iniijhts  at  dilferent  jjoints;  condition  of  levee.s  wheu  under  strain,  oftectivcuess 
of  tile  drains.  v\v. 

Tl;e  overllow  of  lands  behind  the  levees  has  been  extensive  and  the  damage 
nsnally  biroe.  :iltbongh  no  ercva.sses  oe<urred  in  the  district.  The  lateness  of  the 
sj'.'json  \vh«Mi  the  overllow  occurred,  more  tlian  its  extent,  has  been  t!ie  cause  of  the 
grcMt  injnry. 

I'lic  inundation  was  general,  oven  as  late  as  .Inly  1,  rendering  it  practically  impos- 
sible to  jnoduee  anything  on  the  ovcrllowed  lands.  The  flood  was,  in  a  certain 
sense,  uiKxpeeted.  In  the  early  i)art  of  March  the  river  had  risen  to  42.4  on  the 
\  leksburg  gauge  and  then  had  connncuced  to  fall  rapidly.  None  of  the  tributaries 
wei<'  at  a  \  «'ry  higli  stage  and  there  was  a  fair  i>rospect  that  the  levees  would  not  be 
brought  under  any  strain. 

riie  rixcr  continued  to  fall  until  A]>ril  17,  wheu  it  ri'ad  30.0  on  the  Vicksbnrg 
gauge.  On  .\]»ril  11)  and  17  an  nunsually  rapid  and  simultaneous  rise  occurred  from 
(airt)  to  lleleun,  the  rise  in  the  forty-eight  hours  being  5.5  at  Cairo,  0.0  at  Memphis, 
.lud  r..  I  :it  Helena.  On  the  next  <lay,  April  IS,  the  river  commenced  rising  at  Vicks- 
bnrg. Ibavy  :ind  continued  rains  occurred  tliroughout  the  Mississipjii  Valley,  and 
on  .May  !»'.  iIk-  \  icksbnrg  gauge  having  reached  46.2,  preparations  for  high  water 
prote*  ti«»n  of  levees  were  <()nnnen<-ed.  I3y  May  15  the  following  plant  had  been 
a>se!iil»b  d  at  Natchez:  Steamer  (IcuvraJ  Svivton,  steamer  Thomas  li.  Florence,  a  pile- 
(li  i\(].  and  large  l)arg«'.  Tlui  <|uarter  boat  New  Orleans  had  been  in  layiug-up  (|uar- 
teis  ;it  Nat(  In/,  and  having  on  board  a  conipletc  lovec  outfit  was  ready  for  service. 
Sack^  wi'Vv  on  hand  and  timber  was  ]>urchased  and  put  on  board  the  plant. 

.\li  hough  to  tlie  extent  of  availabb'  fun<ls  preparation  I'or  ;v  stubborn  fight  had 
btcn  made,  hnf  little  aetual  work  was  necesjjary.  On  May  11  the  levee  a  short 
distant  ('  below  I.akeport .  Ark.,  ha<l  broken,  an<l  was  followed  by  other  hn^aks  in 
tli.it  \i(iiiitv.  On  Mav  '2\\  the  Ieve(»  at  Wvlys,  a  short  distance  below  the  town  of 
Lake  TroN  ideuee.  La.,  gave  way,  causing  the  most  disastrous  crevas.sc  of  the  season. 
As  a  r«  suit  ol  tin  se  <  revasses.  on  May  -?4  a  gradual  fall  conmicnced  along  the  lino  of 
bvet  N  in  the  Lower  'l'<nsas  district,  an<l  the  necessity  for  protection  work  became 
b  ss  e  K  h  day.  \\y  .lune  1  all  work  had  ceased,  but  the  levees  w«'ro  patrolled  under 
dir.  (  lien  ot  the  local  authorities  as  long  ns  they  were  under  any  strain. 

<  In  .May  L'l  the  steamer  (Iciural  Xnrton  left  the  (listrict,  and  on  June  1  the  steamer 
J'homa^  /:.  Flor<  net-  was  returned  to  Capt.  J.  H.  Willard,  Con>8  of  Engineers,  V.  S. 
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Army,  at  Vicksburg.  Tho  quartor  l)oat  Xew  Orleans  was  rotumod  to  laying-np 
(piartcrs  ou  tlio  s<'i]iio  dato,  aud  the  pile-driver  aud  barge  were  takcu  to  the  lower 
(Listriet  on  Juno  5. 

The  hi;;h- water  protectiou  work  on  the  levcos  was  as  follows:  At  Harclscrabble 
(041  K)  tho  new  levco  had  been  completed,  but  at  one  point  bad  sloiigbed  and  set- 
tI<Ml  so  that  it  wns  not  considered  safe  to  let  the  water  come  against  it.  The  old 
Jeveo  was  still  uul)roken  in  front,  but  had  been  cut  down  to  within  two -tenths  of  a 
foot  of  the  hijjfh- water  mark  of  1892  for  a  distance  of  about  400  feet.  Tho  local 
autliorities  raised  this  h)w  stretch  to  tho  general  grade  of  tho  old  levee.  Although 
as  matters  turned  out  the  work  was  not  required,  it  was  a  wise  precaution. 

At  Kitle  Toint  (690  K)  tho  existing  levee  is  full  of  holes,  attributed  to  crayfish. 
One  of  tliese  holes  attained  a  dangerous  size  and  commenced  to  discharge  lumps  of 
chiy  wnsliod  out  by  tho  current.  The  local  authorities  temporarily  closed  the  hole 
by  buihling  a  loop  or  horseshoe  around  it. 

On  the  lino  of  levees  around  Lake  Concordia,  comprising  Graesmere  to  Wicoma 
(092  K).  ^Viccema  to  Fletcher  (09: J  K),  Fletcher  to  Minorca  (699  R),  aud  Minorca  ti> 
Minors  (702  K)  the  I'nited  States  furnished  all  labor  and  material.  On  May  17  the 
steamer  Thomas  Ji.  Floienve  with  a  pile-driver  in  tow  went  into  Lake  Concordia  and 
remained  on  duty  there  until  May  29.  Tho  levee  generally  was  in  excellent  condi- 
tion as  compared  with  former  years  and  gave  but  littM  cause  for  apprehension. 
SouH^  of  tlio  ohl  levee  that  had  not  been  raised  and  enlarged  had  to  be  extensively 
rei):iire<l  with  sacks  of  earth,  the  wave  wash  of  previous  years  having^  almost 
destroyed  the  river  slope.  As  tho  new  embankment  had  not  had  time  to  sod,  it 
washed  badly  in  places  Avhero  expose<l,  and  in  some  cases  had  to  bo  sacked  as  a  pre- 
cautionary measure.  About  5.000  sacks  were  used.  A  few  leaks  developed  in  some 
of  the  bayous,  an<l  an  endeavor  was  made  to  close  them  with  sheet  piling  driven  on 
Ithe  river  side. 

Tho  exiMiriment  was  only  partially  successful,  as  the  holes  were  either  below  the 
ovcl  reached  by  tho  ])iles  or  the  inlet  was  some  distance  up  or  down  the  levee  fh>m 
a  ])oiut  o])posite  the  outlet.  About  15,000  feet,  B.  M.,  lumber  was  used  in  sheet  pil- 
in«r. 

Wh(»ro  tho  tile  draiiis  had  been  completed  tho  benefit  was  decided.  The  foot  of 
the  land  slope  and  the  ground  in  the  immediate  re:ir  of  the  levee  remained  dry  and 
hard,  while  at  other  points,  where  there  were  no  tile,  tho  public  road  in  the  rear«of 
the  ]»;vee  became  impassable  from  bee]>ago  water. 

From  Lake  Concor<lia  levee  to  the  lower  end  of  the  district  no  protection  work 
w;is  rc(|uired. 

l)uriu<;  tlu'  period  of  high  water  inspections  of  the  different  levcos  were  made,  and 
tlK'*  results  an*  consolidated  in  the  following  table: 

Hi«j;h- water  marks  were  eslablished  at  different  points  throughout  the  district. 
The  following;  table  gives  comi)arative  elevations  of  high  water  of  1893  and  previons 
years  jit  tho  several  i)oints  so  far  determined.  Elevations  are  referred  to  the  Mem- 
])his  datum  plane: 


rijirr. 


Cairo. 


!  Mill's. 

V ick slniri: r>99.  'A 

00(5.  5 

MA.  r> 
(MX.  :j 
(555 
(>'.!>. .') 


N«'W  ('ai'ilia^<',  L:ik«'  Palmyra 
Uurn  Laiuiin;x,  Lak<!l*aliii,\ra. 

Hani  'I'mim-s 

lioinluraiil 

.Si.,Iijs«j)li 

IU'«'hrs  Laiuliii'^ 

( iolilniniis  Laiiuin;; 

(IiIksoiis  ]^an<liii;; 


"Wurriiia.  Lako  ('oiii-onli:i .' ,     (i92 


I''iiriila\  s.  I.ak«;  (.'nni  nulia fi<i:t 

^liiiuna.  I.aki*  CuiiciMdia riO.'i 

Minors,  J.ako  CNnutitnlia ;  (5i»7.  .'• 

Viflalia '  700.7 

N'af <-li.-/ 7<Mi.  :i 

(Jni'iM '  7'Jl 

l''air\  H'w 7_'0 

Knl  IIi\  t-r  L.tiiiliiiLT '  7»»."i.  :i 


isoe. 


102.0 
!)U.4 
«4.1 
0:i.  i> 
80. 6.-> 
8(5.  H 
81.8 


80.7 
7rf.  T) 

VI-  ^ 
7.'> 

7,-).  1 

74.9 


1801.    >    1893.    !    1893. 


101 

92.9 
92.05 

88.15 


101. 
88. 


8:).4 

80.2 
79.3 
76.7 


1    73.2 


71.7    I. 
7-2.  40 
(J7.  (! 

(;«5.  L>  [, 

.'■.•.♦.5 


70.3 


sc.ao 


73.2 


71. 
71. 
87. 
05. 
S9. 


45 

9 

5 

63 

60 


8&9 

85.6 

84.2 

81 

79.8 

1 

101.  s 
98.4 
92.80 
92.60 
8S.3 
83.  S 
817 
8X9 
79.5 
76.9 
74.2 
7.1.5 
73.7 
73.4 
71.6 
7» 
70.1 
63.2 
64.it 
58.4 


\'crv  rrsiH  rilnllv.  \  our  «»ln'<Ii<'iit  serNaut. 

C:il»l.  .loIIN   Mii.i.r^, 

<  orps  of  h'iu/imcrs,   V.  S.  J. 


II.  S.  Douor-AS, 
JsHisiant  Engineer, 
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Tho  report  of  Assistant  Engineer  W.  J.  Hardee,  in  local  charge  of  the  Atchafa- 
laya,  Lafourclie,  and  Pontchartrain  levee  districts,  is  as  follows : 

Baton  Rougb,  La.,  July  S7, 1S9S. 

Sir:  I  have  tho  honor  to  snhmit  the  following  report  on  high  water  and  prot4?c- 
tioii  of  levees  for  flood  of  May  and  June,  1893: 

PROTECTION   ORGANIZATION. 

As  early  as  May  10  the  river  was  rising  steadily  and  the  conditions  of  the  upper 
river  and  tributaries  justified  the  opinion  that  extreme  high-water  limits  would  be 
reached  on  the  lower  river. 

'i'ho  tu^  Covistoek  was  assigned  to  duty  under  my  direction  for  service  duriug  the 
flood.     For  a  short  while  tho  General  Newton  was  also  put  under  my  direction. 

Largo  decked  barges,  bolon^ng  to  Fourth  District  works,  were  stationed  at  Bayou 
Sara,  Baton  Kongo,  Plaquemine,  Donaldson ville,  and  Lutcher  to  render  assistance 
in  transporting  material  for  tho  local  authorities  as  well  as  for  general  use,  under 
direction  of  this  oflico. 

Later  on  empty  sacks,  and  at  still  later  date  lumber,  was  loaded  on  these  barges, 
to  b(^  held  for  emergency  calls. 

In  tho  meantime  a  constant  patrol  was  made,  cither  personally  or  by  inspectors 
nncbr  my  <lirection,  of  the  levees  between  Red  River  Landing  and  New  Orleans. 
The  details  of  such  inspection  will  be  found  in  report  by  districts. 

IX    GENERAL. 

ExpcrienccH  and  comparisons, — As  compared  with  tho  flood  of  1892,  the  high  water 
ot'  llSi»3  was  0.7  feet  lower  at  Bayou  Sara,  practically  the  same  height  at  Baton  Rouge, 
0.0.")  feet  higher  at  Plaqucmine,  0.40  feet  higher  at  DonaldsonviUe,  0.65  feet  higher  at 
Colle«i:o  Point,  and  0.02  feet  higher  at  CarroUton. 

The  ellieiency  of  tho  leveo  system,  taken  as  a  basis  of  comparison,  the  flood  of  1893 
w;us  by  far  more  <langerou8  than  that  of  1892. 

In  tho  7r)-mile  stretch  from  Red  River  Landing  to  Baton  Rouge,  where  the  water 
was  lower,  the  levees  are  in  splendid  condition,  some  few  short  lengths  of  levee 
excepted,  and  tho  line  as  a  whole  was  in  condition  to  have  easily  stood  an  average 
of  2  ie«"t  more  water  than  was  experienced. 

Since  tho  flood  of  1890  the  Atchafalaya  levee  board,  with  the  assistance  received 
from  tho  Federal  Government,  has  well  nigh  perfected  the  levee  line  on  this  stretch 
of  river,  tlic  embankments  having  high  grades  and  largo  sections. 

Between  Baton  Konge  and  Carrcdlton,  a  distance  of  about  125  miles,  at  some  points 
as  much  as  0.7  feet  more  water  was  experienced  than  in  1892,  and  it  was  in  this  length 
of  river  that  the  levees  were  in  less  condition  to  witl^tandthe  increase. 

There  are  many  miles  of  low  gra<lo  levees,  levees  that  have  very  narrow  crowns, 
small  base,  and  very  steep  slopes.  It  was  only  by  diligent  work  and  careful  watch- 
ing that  Kuj'h  levees  were  made  to  hold  the  excessive  flood  of  1893. 

Ahovo  llaton  Rou«:;o  there  are  no  levees  with  grades  lower  than  the  flood  of  1893. 

IJctwecn  Haton  Kongo  and  Barroza  there  are  several  lengths  of  levee,  aggregating 
probably  :n  much  as  2i  miles,  which  were  topped  to  meet  the  flood  of  1892. 

Nothini^  beyond  board  revetting  was  done  oi^ these  levees  as  the  ''topping"  of  the 
])rcvioiis  year  allorded  snflieient  increase  in  the  way  of  height. 

From  I)arro/a  to  Red  River  all  the  levees  are  high  and  neither  the  flood  of  1892 or 
1><!»:>  caun'  ihmv  their  tops. 

riic  tabulated  statements  contain  no  notice  of  levees,  the  grades  of  which  were 
ouly  a  1«\v  tenths  above  the  surface  of  the  river.  Probably  as  many  as  4  miles  in  the 
Atrliaialaya  district,  8  miles  in  the  Lafourche  district,  and  10  miles  in  the  Pontchar- 
train <listri(  t  /)f  tliese  low  levees  exist,  and  as  the  river  was  rising  and  in  anticipa- 
tiou  o;  a  liiirlu'r  stage  of  water  they  were  ])lanked  and  topped  to  meet  the  increase. 

I  ht'  auiouut  ;i  levee  was  low  as  expressed  in  the  tables,  refers  to  its  average  eleva- 
tion Im'Iow  the  llood  surface.  In  some  localities  the  surface  of  tho  levee  is  of  such 
irrc-ular  i  I«\  atiou  tliat  the  minimum  and  maximum  of  low  elevation  is  given. 

A  !iiii(  h  uu)r<'  com])reh<'nsive  idea  of  this  subject  may  bo  obtained  by  securing 
from  ilic  State  cnuiuecrs  their  continno'.is  levee  profiles  for  the  three  districts.  On 
til'  <••  ( ould  l)c  lo(  atcd  the  grades  for  lengths  of  new  levee  recently  constructed  by 
the  riiit«'(l  States. 

r.y  ])lattiiiLC  <>"  these  ]>rofiles  the  flood  surface  of  the  river,  as  determined  by  the 
lii^h  ^^  aici  r]c\  atjons  ascertaine<l  by  this  office,  at  a  glance  the  diff*erent  classes  of 
low  1('\  (MN  ran  be  ap]>reciat<!d — those  that  were  far  below  the  flood  height  and  those 
varyini;  from  eipial  elevation  to  standard  grade. 

\\  ii  iMuit  iutrndini:  to  attempt  a  discussion  of  the  effect  of  crevasses  on  the  slope 
of  the  river,  it  would  appear  manifest  that  the  crevasses  at  Belmont,  Anchor,  and 
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Snrpy  did  dcpruss  the  lioiglit  of  iLo  river  on  cither  side  of  cacli,  for,  with  a  similar 
Btiij^J  r.f  vater  ;it  Jtaton  Kongc  and  practically  the  8.11110  elevation  at  Carrollton  this 
ycjirjisin  IWC  we  ol»serve  the  river  averaginj^  0.6  higher  in  tko  vicinity  of  the 
cn;va8S'rs  ill  1>$!.'<i  than  in  1^9*J,  which  can  only  bt^  interpreted  as  a  restoration  of  the 
nornuil  biirfaco  of  the  river  which  those  crevasses  had  disturbed. 

In  h])ite  of  the  excessive  liei^ht  of  water  this  y  car ,  the  levees  proved  more  efficient 
ihan  ever  before.  J5«'twccn  Krd  Kiver  Landing  and  Carrollton  there  irere  onlv  four 
crevasses  as  n^^ainst  nine  during  181)J,  and  only  one  which  could  not  bo  closed,  and 
wiiri  allowed  to  rini,  as  against  three  during  that  year.  Tlio  ng^n^cnito  width  of 
Uowing  crevns.s«-s  in  ixyj  was  y,2U3  feet;  the  same  for  1x93  is  only  1,2S^  feet. 

.♦■niiAr.vi.AVA  i.i:vKi-:  distck.t. 

In  the  upper  half  of  ihis  distrler.  or  biftween  Red  Rivrr  Landing  and  Baton 
Jiouge,  c»wing  to  the  high  grades  an<l  full  sections  of  levees,  but  little  protection 
work  wjis  necessarv. 

In  the  lower  half,  or  between  Baton  liougoand  D.iiialdsonville.  there  wen^  stretches 
of  levee  liaving  low  grade  and  inferior  section. 

I'nder  direction  of  the  ])arish  commissioner  of  the  Atchafalnya  levee  board,  mate- 
rial was  ])romptly  moved  to  such  localities,  and  by  labor  hired  and  paid  for  by  that 
hoard  the  low  levees  were  raised  with  (^arth  and  sacks  and  a  washboard  placed 
along  the  front  or  river  side  of  this  new  work  to  prevent  its  wave-washing. 

At  quite  a  number  of  ]>laces  bad  craytish  leaks  had  developed,  and  under  direc- 
tion of  same  authority  and  in  similar  manner  these  places  were  biilkhcaded  and 
sacked  until  madt^  secure. 

In  this  district,  the  Tnited  States  h-vees  built  during  the  season  1892-'$I3  had 
become  well  sod-grown,  which  i»revented  the  large  amount  of  wav<?-wa8h  which 
might  otherwise  have  been  <'X])ected. 

Though  the  water  stood  against  the  embankment  in  this  district  from  May  15  to 
July  15,  a  ])eriod  of  sixty  days,  none  of  these  levees  evinced  a  disposition  toslongh. 
Those  constructed  with  n]oditie<l  land  slo])e  showed  themselves  strong,  and  by  reason 
of  the  curvatur<?  of  the  slop*;  sustained  less  rjiin  wash  than  the  avoraji^e  levees  of 
same  height  and  built  of  same  class  of  material. 

This  observation  was  made  in  comparing  the  sl(>]>es  of  both  sides  of  tho  same 
levee  before  th<^  river  went  against  the  embankment  and  while  both  slopes  were 
exposed  to  sanui  conditions  nf  weather,  etc. 

On  th(^  whole,  th(^  tile  drains  (operated  nicely  and  g!iv<'  every  evidence  of  fully 
acconiplisiiiug  the.  purpose  ol*  their  intention. 

At  soiiM"  localities,  owing  t:>  im]>erfect  drainage,  or  in  other  words,  lack  of  depth 
and  inclination  of  ditches  into  which  tho  outlets  were  made  to  drain,  the  cross  drains 
or  oiidets  be<'ame  choke<l  with  silt  washed  by  rains  from  the  surface  of  the  new 
(Uiibankmeut. 

i'liese  wen*  cleaH'tl  .'lud  the'niaiu  lines  readily  carried  olf  the  bulk  of  the  seep 
water. 

In  addition  to  the  work  of  cleaning  tli<>  cross  <lrains  or  outlets  for  tile  drains,  the 
only  otln'r  work  necessary  and  executed  is  d(;scribed  in  the  following  statement : 

AirUafuJaija  Ivrvv  dlHtrivA. 
NjuiH- ullfvic.  I'.,;!!.?     Sa<ks.  Aliplir^ltioii. 

r.;iTn»/.;i.  rppi  T 8'-'l{  2iM)     Sacking:  wavo.-wimh  17.")  feet  lonjr. 

r.rlN-  Vjilr '    s*jr>.  .'•  "jn)     Sm'kin;:  "wavc-waHh  40  feet  Ion;;. 

M  iHMMiri S4<»  3iH)      Sackin||;t  wavi'-wiwli  40  loot  luiiK. 


i.Ai  •uncin:  1. i:\f.i;  i>isti:h  r. 


'ilie  servi<'c  rinderod  by  the  I'nittMl  Stales  in  cnriug  for  levees  in  this  distriet  was 
confined  to  levees  built,  bv  it. 

Uarges  were  held  in  readiness  t«»  give  assislance  if  <'alled  for.  The  tug  Comiiock 
patrolled  the  front  of  the  distric  t,  and  was  ready  to  render  service  if  reqnire<l. 

There  were,  many  miles  of  levee  having  low  grade,  narrow  crown,  and  steep  slopes. 
There  wei-e  also  numerous  crayfush  and  musk-rat  leaks,  which  endangered  the  levees. 

I'nder  the  direction  of  the  Lafourche  Uasiu  levee  board  local  cominissionery  mate- 
rial was  pr()m]»tly  moved  to  such  localities  and  the  necessary  work  done  n ml  paid 
for  by  that  boar<l  to  make  the  low  and  otherwise  w<'ak  ])laces  se<Mire. 

'V\\v  sauK'  may  be  said  of  tlie  le\oes  luiilt  by  the  Tnited  ^States  in  this  distriet  as 
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lias  been  reported  for  the  Atcbafalaya  levee  district,  both  as  regards  leogth  of  time 
the  water  was  against  the  embankments,  their  stability,  and  the  experience  with 
and  ser\'ico  of  tlie  tile  drains.  In  this  district,  as  in  the  Atchafalaya,  the  cross 
drains  had  become  choked  with  silt  washed  from  the  new  but  poorly  sod-grown 
lembankment,  and  they  were  cleaned  and  made  to  operate  successfully. 

The  experience  in  this  district  was  similar  to  tliat  in  the  Atchafalaya  district  rela- 
tive to  the  levees  constructed  with  moditied  land  slopes.  * 

The  amount  of  actual  protection  work  doue  in  the  way  of  preservation  of  its 
levees  by  the  United  States  was  limited. 

In  addition  to  the  clearing?  of  rank  growth  of  weeds  from  some  of  the  embank- 
ments and  the  clearing  of  tile  drains,  the  following  table  explains  the  work  done: 

Lafourche  levee  district. 


"Same  of  lcA'e<». 


Jamestowu 

St-  James  Cliiirch 
Lone  Star 


Below 
Cairo. 


Milet. 
897 

901 

Ml.  5 


Material  expended. 
Lumber      v..4io 


Ai>plicatiuii. 


3, 805 

4,910 

:t 

480 

1,410 

i 

250 

. 

:t  .  Bulkheading  back  slope  and  raiHing  grade 

of  lower  wing  251  feet  long. 
Kevetment  to  arrest  wave-wuHh  400  feet 

k)n^. 
Sacking  front  sl<»i)e  to  arrest  wavc-wasb 

250  feet  long. 


It  may  be  explained  that  the  lower  wing  of  the  Jamestown  levee  was  designed  for 
temporary  service.  The  main  line  of  levee  is  exten<led  downstream,  under  an  1894 
contract,  and  as  it  was  only  to  afford  service  for  one  year,  the  wing  was  built  to  a 
grade  equal  to  elevation  of  1892  high  water,  and  with  base  and  slopes  corre8|>ond- 
iogly  decreased. 

Owing  to  height  reached  by  water  above  1892  Jlood,  and  the  reduced  base  and 
slopes,  the  work  designated  in  foregoing  tabular  statement  was  made  necessary  to 
prevent  overtopping  of  the  levee  and  to  check  the  disposition  of  the  rear  slope  of 
the  embankment  to  slough. 


POXTCIIAIITRAIX    LKVEK    DISTRICT. 

This  district  was  the  worst  sufferer  of  the  three  from  the  flood  of  1893.  At  its 
upper  limits  the  water  was  practically  the  same  height  as  in  1892,  at  its  lower 
limits  about  0.2  feet  higher,  and  throughout  the  central  portion  as  unich  as  0.7  feet 
higher. 

The  increased  height  was  experienced  where  the  levees  were  loss  able  to  stand  it. 
Owing  to  the  increase  many  miles  of  levee  which  were  barely  high  enough  to  stand 
the  high  water  of  1892  had' to  be  raised. 

During  last  low-water  season  every  well-known  crawfish  leak  which  had  previously 
given  trouble  during  floods  was,  un(ier  the  direction  and  at  the  expense  of  the  Pont- 
chartrain  levee  board,  cut  out  and  the  cut  refilled  with  clean  earth  and  tamped. 

The  majority  of  these  cuts  gave  considerable  trouble  during  the  recent  flood,  and 
nearly  every  one  required  close  attention  and  ccmsidcrable  work  to  make  them  secure. 
At  some  the  crayfish  had  reappeared  and  cut  their  holes  through  the  comparatively 
new  or  loose  earth,  rendering  the  leaks  more  dangerous  than  they  were  before. 

The  care  of  these  places,  together  with  the  large  amount  of  raising  to  keep  the  low 
levees  above  the  water,  together  with  the  bulkheading  erected  at  many  localities  to 
check  the  sloughing  due  to  insufficient  bases  and  steei)  slopes,  aggregate  a  very  large 
amount  of  work. 

Owing  to  the  impoverished  condition  of  the  Poutchartrain  board's  finances  it  was 
able  to  render  but  small  assistance,  confined  principally  to  the  furnishing  of  lumber 
and  sacks,  the  Illinois  Central  and  Mississippi  Valley  railroads  and  planters  furnish- 
ing the  labor. 

The  United  States  has  a  much  larger  mileage  of  levees  built  by  it  in  this  district 
than  in  either  of  the  other  two.  These  levees  having  been  built  on  improved  sec- 
tions and  high  grades,  the  amount  of  work  necessary  to  care  for  them  was  small, 
being  confmed  principally  to  the  aiTest  of  wave  wash  of  embankments  only  recently 
completed  where  the  sod  had  not  yet  had  time  to  acquire  a  good  grow  th. 

The  tug  Comntock  and  barges  were  used  in  this  district,  and  rendered  valuable 
assistance. 

The  following  table  explains  the  extent  of  work  dcme  and  the  application  of  mate- 
rial expended  by  the  United  states : 
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roHtchartrain  levcc  district. 


Nniuo  ol"  levee. 


Material  oxi>en(le(l. 


Below 
;  Cairo. 


I  Luinber 
Sacks.       (feet, 
B.  M.). 


NailH 
(kegs). 


2Iiles. 

Baton  Kongo WSX  5 

ConradH  Point 840 

Lopez :  844. 5 

Burtville '  847 

JoUsilut '  8r>8.8 

Ilcscuc '  874 

Tipneoanoe l  8M 

TJucloSaiu !  901 

IveM-.r\'0 ■  921 

Trudeau 949 

1 


I 


10,  720 
1,200 

GOO 

1.070 


200 

800 

I     IJyOO 

300 


3,738 
2,102 
4,398 
7,5j9 


i 

I 

1 
2' 


Application. 


/HaiBinc  low  levee  ami  bnlkbeadinff  cray- 
V    Hah  teaka. 
Kcvetnient  and  sacking  501  ftwt  of  wwm 

waahing. 
Bovetment  anil  sacking  260  feet  of  ware 

waaliing. 
Revetment  and  sacking  541  feet  of  ware 

waahing. 
Attempt  to  close  crovasae. 
Sacking  to  arrest  wave  waab. 
Closing  croraase. 

Do. 
Bulkheading  drainage  cot  Ir  old  lercc. 


Ill  addition  to  this  au  almost  coiiHtant  patrol  of  the  levees  was  mado  on  the  Com- 
htock.  They  were  frequently  iusiiected.  In  the  early  part  of  the  flood  season  it  wh 
found  that  some  of  the  tile  cross'drains  had  become  ciioked  with  silt  washed  from 
i\w.  new  embankments.     These  were  cleaned  and  the  tiles  operated  sacceasfdlly. 

The  experience  with  the  tilo  system  of  drainage  was  gratifying.  As  a  whole  they 
operated  well.  At  the  localities  where  they  were  not  entirely  successfnl  the  lack  of 
Huc(.'0S8  was  not  attributable  to  a  lack  of  principle,  but  to  the  absence  of  good  exist- 
ing (Irainat^e,  which  is  necessarily  a  part  oi^the  system. 

It  must  be  remembered  the  I'nited  iStates  did  nothing  in  the  way  of  canal  or  ditch 
drainage  froui  the  tile  discharges  back  to  the  swamps  or  low  gronnd,  but  the  exist* 
ing  drainage  was  de^tendcd  on  to  atlord  that  service.  At  some  places  the  existing 
drainage  was  dclcctivc,  and  it  was  at  such  localities  only*that  tlie  tile  drains  were 
not  fully  8U<'ce8sful. 

Not  a  single  United  States  levee  in  this  district  evinced  any  weakness  of  consfrnc- 
tion.  There  were  no  sloughs  or  leaks,  lliey  were,  on  the  contrary,  admirably 
strong,  and  those  built  with  a  concave  i>r  modified  land  slope  have  worn  particnlarly 
well,  the  gentleness  of  the  curvature  atlording  an  easy  water  shed.  Tliey  washed 
less  from  rains  than  has  been  the  experience  with  embankments  of  similar  heights 
and  built  <»f  the  same  class  of  earth. 

The  dood  of  18{)3  was  against  these*  embankments  from  abont  May  15  to  July  15,  a 
period  of  sixty  days. 

The  water  was  against  these  t^mbankments  within  a  foot  of  its  maximum  elevation 
for  abont  ten  da  vs. 

CREVASSES. 

Four  crevasses  occurred  in  this  district,  of  which  three  were  closed  and  one  was 
allowtid  to  run  after  every  eiVort  to  close  it  proved  unavailing. 

At  McCulIom  crevasse,  which  was  closed,  there  were  no  steamboats  belonging  to 
tin?  I'nitt'd  States  available.  Two  tugs  were  engaged  for  the  occasion  and  rendered 
service  in  moving  men  and  material. 

At  I'nrle  iSam  crevasse,  which  was  dosed,  no  assistance  was  given  with  boat  or 
barge  service. 

At  licscrve  crevasse,  also  closed,  the  tug  f'onnttock  and  barges  rendered  ossistanee 
in  moving  men  and  materials. 

Rescue  (r/cvasse  occurred  at  10.30  a.  m.  of  July  23,  in  a  levee  averaging  9  feet 
high,  crown  averaging  G.;")  feet  wide,  river  slope  ijto  1,  and  land  slope  2^  to  1. 

Jmmediately  at  the  break,  and  for  some  distance  above  and  below,  the  water  was 
approximately  1.5  feet  higher  than  the  toj)  of  the  levee.  In  order  to  prevent  over- 
topping wash  boards  had  been  erected  along  the  river  edge  of  the  crown  in  hori- 
zontal ])osition  and  backed  with  loose  earth  about  2^.  feet  high  and  2^  feet  wide. 

The  eiistomary  manner  of  doing  such  to])  work,  or  raising,  is  to  do  the  backing 
with  sacks  and  loose  earth,  or  in  tlie  abs<'nce  of  sacks  to  erect  a  double  line  of 
])lanking  from  15  to  .">  feet  wide  so  as  to  f<irin  a  box,  as  it  were,  to  hold  the  loose 
earth. 

The  wi<ltlis  of  j)lantntions  in  the  vicinity  of  Rescue  are  narrow,  (employing  limited 
labor  and  forcing  a  niucli  larger  number  of  feet  of  levee  ]»or  cai>ita  for  protection 
work  than  is  generally  the  i)rox>ortion  (dsewhen?  along  the  river. 
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The  general  inefficient  condition  of  levees  for  5  miles  above  and  a  mile  or  more 
below  the  crevasse  necessitated  a  large  amonnt  of  work  for  the  limited  labor  avail- 
able. 

Much  of  tliis  work  was  delayed  in  the  hope  that  extreme  high  water  would  not  be 
experienced.  The  river  continued  to  rise  rapidly  and  steadily,  and  when  it  became 
apparent  that  the  ^Hopping'*  was  absolutely  necessary  there  was  so  much  of  it  to 
be  done  and  labor  anc^  material  so  limited  that  it  had  to  be  gone  over  hurriedly, 
resulting  in  weak  and  insecure  work. 

Just  at  the  point  where  the  break  occurred  the  river  was  li8  feet  higher  than  the 
crown  of  the  levee,  and  this  excess  of  water  was  held  by  three  1-inch  boards,  backed 
with  a  narrow  width  of  loose  earth. 

This  immediate  section  had  been  detailed  to  the  manager  of  the  Rescue  plantation 
for  patrol  and  care.  Instead  of  attending  to  this  trust  it  is  conmion  report  that  he 
was  at  a  neighboring  store  intoxicated. 

As  a  result  of  the  waves  beating  against  the  boards,  they  became  disengaged.  The 
water  soon  cut  through  the  narrow  bench  of  earth  and,  running  over  the  crown  and 
down  the  land  slope,  commenced  cutting  away  the  levee.  Thishad  been  going  on  for 
an  hour  or  more,  when  some  passing  horsemen  noticed  it  and  gave  the  alarm.  The 
origin  of  the  crevasse  as  described  is  a  matter  of  conjecture,  but  is  reasonable,  being 
based  on  the  appearance  of  the  break  when  first  discovered  and  the  absence  previ- 
ously of  any  leaks  or  other  defects  in  the  body  of  the  embankment. 

As  hurriedly  as  possible  laborers  were  moved  to  the  spot.  The  levee  was  melting 
away  rapidly  under  the  force  of  the  rushing  water.  When  the  laborers  arrived 
the  erosion  had  been  so  rapid  that  for  lack  of  material  they  were  unable  to  do  any- 
thing. 

1  was  wired  to  at  Baton  Rouge  and  reporting  to  you  by  telephone  received 
iustruc'tioiis  to  engage  a  tug  here  and  move  barge  of  lumber  from  this  place  to  the 
lireak.  The  General  Xewton  and  barges  then  lying  at  Bumside  were  also  instructed 
by  wire  to  proceed  to  the  break. 

1  went  to  Rescue  by  evening  train  via  St.  Gabriel,  thence  by  horseback,  arriving 
at  4  ]).  ni.  The  break  was  then  about  100  feet  wide  with  evidences  of  disposition 
to  enhirgc  rapidly  and  rapid  scour  of  the  batture. 

The  planters  had  already  collected  some  lumber  and  hadstarted  lines  of  cribbing 
at  ])ro})cr  distances  from  the  ends  of  the  break  on  both  upper  and  lower  sides.  A 
general  conference  was  held  and  a  thorough  system  of  organization  effected. 

Spur  cribs,  calculated  to  hold  the  ends,  were  immediately  built  on  either  side, 
but  proved  of  no  elfect.  They  would  wash  away  almost  as  rapidly  as  constructed, 
but  would  ho  re])la('e(l  as  often  as  destroyed. 

'I'he  line  of  ci  ibhing  as  designed  would  have  been  about  700  feet  long  if  success- 
fully eomplct^Ml.  This  leugth  was  made  necovssary  by  the  long  distance  back  from 
the  ends  where  the  cribbing  had  been  started,  prompted  by  the  rapid  enlargement 
of  tli<^  break. 

At  the  upi^r  side  there  was  about  150  feet  of  batture  and  not  more  than  40  feet 
at  the  lower  side.  Troui  soundings  made  by  me  on  the  outer  edge  of  the  batture  it 
was  touuil  only  4  fcvt  of  water  would  have  to  be  contended  with.  The  cribbing 
was  desi*rurd  to  swing  well  out  toward  the  outside  edge  of  the  batture  to  secure 
the  advanta«xe  of  this  shallow  water  (the  water  was  about  8  feet  deep  in  neaF  the 
l<'ve«'),  wbicli  wouhl  also  partially  account  for  the  long  length  of  crib  as  designed. 

1  was  tobl  ])y  old  residents  that  in  1861  there  had  been  a  crevasseat  this  identical 
s]»ot.  I'lie  (xisting  levee  or  the  one  m  which  the  break  occurred  was  then  made  the 
retired  liiic.  l^tweeu  the  h'veo  and  river  bank  deep  gulches  cut  by  that  break  had 
lill«'«l  Avith  <b'i»o';it  of  silt  and  sand. 

Tins  \va^  soon  made  manifest  by  the  rapid  scour  of  the  batture.  The  "jump-off*' 
or  111.1111  ( jitaraet  iii  the  water  whieh  is  first  just  at  the  levee  was  hourly  moving  out 
toward  tlic  ii\('i  bank.  Large  logs  and  stumps  partially  embedded  in  the  batture 
\\  cK'  bri oniiii^  disIod.u:ed  by  the  erosion  about  them  and  would  lloat  through  tlie 
break. 

ll<iiow  iroiii  personal  observation  that  the  batture  was  covered  with  grass  and 
^^ «  rt's.  rin'  a>suinptiou  is  that  onee  the  surface  was  disturbed,  the  sod  and  weeds 
(lit  a\vay,  tli.-  li,i;bt  material  forming  the  batture  having  no  stability  melted  away 
iiiKlrr  the  K'liilic  force  of  the  water. 

Tlic  bai  u<'  of  lumber  Irom  Baton  Kouge  arrived  at  6  p.  m. ;  the  Xitrton  and  barges 
ai  111]),  m.  In  the  meantime  the  lumber  brought  to  the  crevasse  by  the  jdanters 
had  been  snCiitiont  to  employ  the  forces  until  our  boats  arrived. 

l'v(  r\  tliinic  was  well  oriranized;  there  was  plenty  of  labor,  material,  and  tools, 
and  work  ]noLrressed  rapidly.  JJy  midnight  about  150  feet  of  cribbing  had  been 
built  on  «  aeh  side  of  the  break.  About  1  a.  m.  a  portion  of  the  cribbing  on  the 
lower  side  w  aslnd  np  about  midway  between  the  levee  and  the  end  of  the  crib 
^\  li<  re  a  ibree  of  15  men  were  at  work.    The  workmen  barely  ha<l  time  to  get 
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acrnsH  the  tlistiirbeil  cribtiing  Lefore  it  broke  Dn  ami  woslieil  t)imtigh  the  c: 
A  nelv  Hue  uriLn  iDimedlHloly  atattcd  fartlier  (lownHtream.  By  ilaylislit  tliia  new 
line  li'ul  been  ciiteniled  uiit  to  tho  cliaiinel  wbirh  bad  ciit  nnil  waxiicd  out  the  firet 
line  of  uribbing.  The  >'el>>(itty  wis  so  groat  and  tha  wnt^r  ho  dBl^p  that  it  \raB 
iiniiuHaible  lo  jiiit  down  uny  mora  timli^rB. 

]  tlleu  went  aroirnd  the  oreraBHe  in  a  skifFto  the  ngipet  side,  llei'e  itlao  tho  forces 
bad  ttUBtiDuded  work,  The  ond  of  the  arib  liad  leucheil  n  cTiiLiiiiet  that  lind  c^iit  iu  Ihs 
npper  siile,  nnil  owing  to  tho  Telocity  of  current  iiud  depth  of  water  no  moro  crib- 
biiig  cmld  bo  put  down.  It  was  Apparent  j^m  surface-  of  the  water  (hat  a  deep  and 
wide  nhAUUi-l  End  cut  lhroii);]i  the  uatture  all  tho  way  out  to  the  edge  of  tlie  river 
boTik  imiueitiately  in  front  of  the  crcvaaso.     The  break  was  then  about  225  I'hbC 

1  retcacded  tho  c|neHtion  of  closiu-;  lu  linpcloes.  Tliia  opinion  waa  shared  by  tbe 
plniit«r8,  and  all  concluded  to  abandou  tho  attempt.  A  few  hours  uji|{ht  tiuve  been 
Hieut  in  )in  iitt«inpt  nt  further  work.  Theru  U  uot  a  doalit  but  tbnt  finy  fnrtber 
enurt  wonid  havo  proved  fiitila  ami  but  a  waste  of  lalior  auil  iiiatoiiHl.  If  the 
proper  material  and  applinnces  bad  been  ou  hand  I  am  Ruti:;tieil  that  by  using  the 
twoBections  of  Bpiits  ol' old  Ipveo  the  widtb  of  tho  urovasso  ooubl  have  been  con - 
Hnoil  tn  TOO  feet.  1  had  uo  authority  to  nsc  material  for  sucb  pnrpnee,  and  thero 
bviug  no  one  on  tlio  grouuil  to  undertake  anch  work  nothing  was  done. 

1  untitled  jou  by  wire  of  the  abandonment,  collected  tho  scattered  material,  aiid 
moved  tho  barges  and  boats  back  to  thuii  reapective  sUtioua. 

In  leSB  Ihiiii  two  days  tbo  worit  done  by  AW  Eltringbam  iS:  Cu.  on  llieir  1891  con- 
fjact  was  entirely  waalied  away. 

After  nbniidouuieiit  tbo  crcTaatie  continued  to  enlarge  rapidly,  and  by  Jniie  3S,  or 
Svo  ilnjB  Inter,  liwl  aciiuireil  a  width  of  748  feet.  At  the  present  date  all  eularge- 
tueut  has  oeased  and  the  break  is  I,:UT  feet  wide.  The  water  is  falliug  rapidly  and 
(lioreiH  but  little  flow  through  tbe  opening.  Souudingg  made  across  tbe  month  of  the 
trevHBBooii  July  17  develop  fi'omS.S  to  7.5.fcet,  an  average  of  about  G  feet  of  wat«r 
paBeirigtbroHKb  tbc>  opeuingwitb  avelocityof  about  :i.5luet  per  second.  Tlie  water 
wua  tbeu  Jnst  9  feet  lower  iban  wben  the  brook  occocreil. 

Sbiirll,v'foll"\vi»tl  ""^  '>iotiiTi:iicu  of  tbe  rTRVHsno  nn  tlii' break  widened  tbe  eoimtry 

li.  ■!:,■  ].'  I     .i.,>'.  ■■   :'.ii1  Ii.  '.!;>.  I  ,i-,:,|r-  ril!.  it  11  i-'  '^ifti  '-i-rvrisBe  water.     Itafint  dtspa- 

'  '   '  .  ■■    .    i    I  'h^' tbo  west  bank  of  Biiyon 

I  111'  bill  ].iiii!h  «(■!<■  ini  t.  It  u  :IH  ilii-ri  rovrrd  aiimiirl  liui  hciLda  of  those  streams,  aud 
iKiviii;;  lill'il  IIh*  lo«l:iiiii«  i»  tlic  roiii- bucked  u]>  tou  :iid  tbo  Missisaiiipi  River.  It 
was  fully  a  w™lt  after  tbe  o.Tnrri.'nco  before  iiuy  water  sbowod  ou  the  rear  of  the 
plantations  5  miles  below  tlie  crovasse. 

From  jiononal  inspection  ami  observation  and  from  data  obtained  from  tbe  paro- 
chial antborities  the  following  appru:iimatc  Ktatemcnt  i*  compiled: 
Total  an-i  overllowcil ; acres. .         382,  400 

Cultivated  land  overflowed : 

Sugar do...  14,932 

Corn do...  12,463 

Rice do...  2,720 

Cotton do. . .  9,  229 


Kailroatf  track  iu  overflowed  eection tulles. .  44 

Track  on  wliicb  trailic  was  suspeuded do...  aO 

Ftdmiilcd  damiiije. 

Agricnttnro $2, 250,  -120 

Live  stock 21,500 

Dratnngc  and  canals 19, 300 

Buildings  and  fences 32,  000 

Railroaita 62, 4O0 

Total 2,385,6*0 

Very  respectfully,  yonr  obedient  servant. 
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The  report  of  Assistant  Engineer  John  Smyth,  jr.,  in  local  charge  of  the  Lake 
Borgne  and  Barataria  districts,  is  as  follows: 

New  Orleans,  La.,  August  4,  1S9S. 

ing : 
and  Barataria  districts  daring  the  high  water  of 

LAKE   BORGNE    DISTRICT. 


Sir:  I  have  the  honor  to  snhmit  the  following  report  of  levees  in  the  Lake  Borgne 

lo93. 


UNITED   STATES  LEVEES. 


Slatighter-house  levee  (988.5  L), — This  levee  showed  no  defects;  revetment  is  in  good 
condition,  and  tile  drains  carried  off  all  seepage  water. 

Slanghter-honse  extension  levee  (968.5  L) :  Considerable  wave  wash  occurred  dur- 
ing month  of  June,  and  was  arrested  by  placing  sacks  filled  with  earth  on  river 
elope.  This  wave  wash  was  dne  to  the  temporary  revetment  having  been  damaged 
"by  waves  and  swells  from  passing  steamers. 

There  was  a  slough  on  land  slope  extending  to  within  1  foot  of  land  ed^e  of  crown 
and  along  slope  for  a  distance  of  about  80  feet,  caused  by  cattle  tramping  on  the 
levee  which  had  become  softened  by  seepage  water,  there  being  no  tile  drains  to 
carry  it  off.  The  levee  in  front  of  Montgomery's  warehouse,  which  was  not  repaired 
hy  TJnited  States  force  in  February,  was  raised  about  1  foot  for  a  distance  of  about 
180  feet,  to  withstand  extreme  height  of  flood. 

Boy  levee  (969  L), — Slight  wave  wash  between  station  stakes  0  and  0  plus  75,  and 
"between  4  and  5,  caused  by  water  underwashing  foot  of  revetment. 

The  planks  forming  revetment  facing  at  these  points,  since  decline  of  river,  have 
been  found  to  be  about  I  foot  shorter  than  was  required;  therefore  they  did  not 
enter  original  ground.  Tile  drains  kept  land  slope  of  levee  free  from  seepage  water 
during  entire  flood. 

Bomano  leree  (969  L). — This  levee  showed  no  weakness.  Revetment  is  in  good 
condition  and  effect  of  tile  drains  very  satisfactory. 

Chalmette  Cemetery  levee  (969.5  L). — No  defects  in  embankment  revetment  or  tile 
drains  have  been  discovered. 

Deboushel  levee  (970  L). — Embankment  showed  no  weakness.  Revetment  is  in  good 
condition  and  tile  drains  performed  well. 

Pecan  Grove  levee  (973  L). — Two  sloughs  occun-ed  on  land  slope.  Loose  eartli  was 
placed  on  river  slope  to  a  height  of  about  I  foot  above  level  of  water,  with  satisfac- 
tory result.  These  sloughs  were  caused  by  seepage  water,  tile  drains  having  been 
omitted,  owing  to  lack  of  funds. 

There  was  a  large  leak,  caused  by  crayfish  or  muskrat,  between  station  6  and  sta- 
tion 7,  through  which  there  was  a  considerable  flow  of  water  during  entire  time  that 
water  remained  a;j:ainst  embankment,  notwithstanding  efforts  of  local  authorities  to 
stop  it,  and  as  it  was  not  serious  no  work  was  done  by  the  United  States. 

Story  upper  levee  (974  L). — One  crayfish  leak  developed  at  toe  of  land  slope,  150 
feet  above  Story  crevasse  of  1892. 

Loose  earth  was  placed  in  a  mud  box  on  river  side,  by  direction  of  local  authori- 
ties, but  it  had  little  effect.  Some  seepage  at  toe  of  laud  slope,  owing  to  absence  of 
tile  drains,  which  were  omitted  owing  to  lack  of  funds. 

Story  lower  levee  (975  L). — Slight  wave  wash  between  stati<m  I  and  station  10. 
Line  of  tile  drains  under  lower  end  of  this  levee  discharged  during  entire  flood,  but 
as  no  washing  around  tiles  was  discovered  work  to  check  flow  of  water  was  consid- 
ered unnecessary. 

Repoee  levee  (976  L). — Excepting  wave  wash  between  stations  0  plus  50  to  2,  and  4 
to  9,  embankment  showed  no  weakness.  Wave  wash  was  arrested  by  placing  sacks 
filled  with  earth  on  river  slope. 

Orange  Grove  upper  (980  L)  and  lower  (9S0  L)  levees  showed  slight  seepage  owing 
to  absence  of  tile  drains. 

English  Turn  levee  (981.5  X;,  1893-'94,  showed  no  defects. 


CREVASSES. 


St.  Clair  (98;?  L). — Break  occurred  June  14  at  about  noon,  and  was  closed  June  15 
at  11  a.  m.  Width  10  feet;  average  depth  of  water  through  break  was  6.5  feet. 
This  crevasse  was  caused  by  crayfish  leak. 

Harlem  crevasse  (1003.2  L). — Occurred  June  18  at  about  4  p.  m.,  and  was  closed 
June  30  at  2  p.  m.  Cause  of  break  was  the  blowing  or  washing  out  of  a  wooden 
rice  flume.     Width  of  break,  187  feet ;  average  depth  of  water  4.3  feet. 

Pierre  Coss4 crevasse  (1013  L). — Occurred  June  20,  at  9  a.  m.,  and  was  closed  at  5 
p.  m.  the  same  day.  Break  resulted  from  leak  made  by  "fiddlers."  These  little 
animals  are  very  numerous  in  this  localitv.  Width  of  break  was  12  feet,  and  aver- 
age depth  of  water  8.3  feet. 

High-^ater  protection  by  State  and  local  authorities. — Levee  in  front  of  Story  resi- 
dence (973.5  L)  raised  about  eight- tenths  of  a  foot  on  river  edge  of  crown  for  a  dis- 
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(«UL-i'  of  1,900  feet.  Levoe  just  below  llnileil  States  Story  lower  levee  (flT5  L) 
rniHeil  about  I  foot  for  a  distiince  of  100  feet,  ^'TIn1e^ulls  crarHah  leaka  m  old 
levee  between  8toly  luwer  levee  and  Lake  Borgno  Cauul  v/nre  wnckeil  on.  Levee 
ftom  Lake  Uorgne  Canal  down  to  a  point  about  2,500  feet  below  haiL  manj'  leaks, 
oioat  of  wliich  were  workeil  on. 

For  a  dlfltaiice  of  aliaut  2,000  feet  above  to  a,  point  about  1,500  feet  beluw  tbe 
dividing  llueof  St.  Beninrd  and  Ploiineniine  parishea  the  levee  leaked  badly.  Some 
work  wuB  done  by  locallevee  board.  From  a  point  about  l,n<X)  feet  above,  down  to 
tbe  uiiper  enil  of  the  United  States  Orunge  Giove  upper  Ikvcb,  tbe  old  levee  was 
raiHed  about  elgbt-teutha  of  a  foot  nitb  aaoka  filled  witb  eartb.  gome  cntyfisb 
leaks  ID  about  3,000  llnenr  feet  of  old  luvee  on  Caernarvon  plantation  were  worked 
on.  Old  levee  between  United  Ktutea  Orange  Grove  upper  and  lower  leveea  (979.5 
L)  waa  laiiied  abont  1  foot  for  a  diHtanre  of  about  1,000  feet.  Some  loake  in  the  old 
levee  on  gt.  Clair  plantation  (983  L)  were  worked  on,  ami  levoe  for  a  dieta,nro  of 
about  100  feet  was  raised  about  1  foot.  The  cieviiMe  whicb  octimrad  in  this  line 
of  levee,  as  previonaly  stated,  was  closed.  Levee  on  Mon  Plaisir  and  ScHTRdalo 
piBOlationa  aboweil  some  leakn,  and  work  was  done.  Batturo  levee  on  8teU:t  pb 
tation  was  waebsd  awav,  aud  tbe  old  levoe  about  SOO  feet  liack  waa  raised  about 
foot  for  a  distance  of  about  2,000  feet. 

Harlem  crevasse  (1003.S  L)  and  Pierre  Cosa^  creva<ise  (1013  L}  were  closed. 


S„1  J 
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AlafftuiHa  itrre  {9S0.5  B). — One  large  leak,  canseit  by  crayflsb  or  mnakrat  in  lower 
eBotion,  was  stopped  by  building  oolferdam  of  aocka  flUed  with  eartb  on  land  side. 
Jtevetiueut  in  gouil  condition  and  tilo  drains  performed  well. 

Fort  at,  Lxan  uppir  levee  (981.5  B). — Shower!  no  defects.  Tbe  old  levee  in  front  of 
Fort  gt.  Leon  rosidciioe  was  ruised  about  eigbt-tontfaa  of  a  foot  for  ■  distance  at 
1,300  feet. 

Fort  SI.  ;.<WH  laaiir  (•««  flM^.n  fl).— Showed  no  weakness. 

JleVe''liii"e  rrii-iinar  (mtc  i.'tf.J  /".').— One  orayflsh  leak  leveloped,  and  was  stop)ie(l 
hyplniii  -  I I     ■  '  '    ■  ■■:i.'  I   .(  "  on  rivpr  side.     Tile   irnins  performeil  well. 

Cuumid  h-i-c:  ("isr  J.'l  »«ii  flak  Voial  le-'-re  (.W.*.--;  ;;).— Showed  no  defects. 
Urv  Oak  lerce  {930.J  A').— Slight  wave  wa.sh  on  upper  Hection. 

Jlapps  Point  Uree  (!>9I.'>  /.').— Wave  -.vaali  Iroiii  stittion  H  to  station  U  was  arresteil 
by  plociu);  sacks  of  earth  ou  river  elope.     Tile  drains  performed  well. 

Magnolia  ereviisso  (979  H)  oecurreil  June  15  at  9  a.  m.,  and  was  dosed  Jnne  25 
atGp.ni.;  bnak  VriM  caiimtd  by  a  craytiuli  leuk;  it  was  1^  feet  wide  with  an  avrr- 
ago  depth  of  waler  5.0  feet. 

Uarthulciny  crevasse  (1014.5  R)  occnrreil  .Itiiie  14  at  noon  and  woe  Dosed  June  m 
at  about  U  p.  ui.  This  break  was  cauud  by  tbe  wiiebing  out  of  an  old  rice  llumo. 
It  was  13  feet  wide,  and  average  ilepth  of  water  tbroujrli  break  was  6  feet. 

Hiijh-irat'i- pralection  bg  State  and  local  uufAorirles.— Magnolia  crevasse  (970  R),  p.e- 
viousty  itientioiied,  waa  closed  by  loculantborilius  and  cltixcus  in  neighborhood. 
Gill  levee  between  U.  S.  Fort  St.  Leon  upper  aud  lower  levect*  was  raised  about 
eisht- tenths  foot  for  a  distance  of  about  1,000  feet. 

Levee  botwoi'ii  Helle  ('haaso  crevasse  and  liolle  C'hassc  t<i  Concession  United  Stat*-a 
levees  bad  many  leaks  worked  on. 

Nuninrous  leaks  In  old  levco  on  Sarnh  plantation  (990.7  R)  were  stopped.  Old 
levee  just  below  Slarplau  tation  (Oft^^R)  waa  badly  wave  washed  and  hadmany  teaks. 
Tern porarv  repairs  wore  made.  Some  leaks  in  levee  .alonj;  Ctont  of  Myrtle  Grove 
plantation  (1001  R)  were  stopped.  Numerous  leaks  in  old  levee  on  Oakland  plan- 
tation {1003.2  K).iiutt  above  Junior,  La.,  were  worked  on.  Some  crayfish  leaks  in 
old  levee  on  Di^er  Range  plantation  (10O4  R)  were  woikeil  on;  cruvaaso  at  Bar- 
tholeiiiyHettlcnient  (1014.5  R)  wast'losed. 

Jlfmarlm. — The  tluuie  whii-h  causeil  tlie  Harlem  crevasse  was  left  open  for  eonii< 
tinin  bcforo  the  break  oeeurred  and  the  washing  of  earth  uniler  tlio  boi:  was  not 
detected  by  local  inspector.  Had  flume  been  closed,  any  serious  wt;akncsH  eoiild 
havobi'eu  discovered  and  brmik  avoided.  TbrotliercrevaseeMin  these  districts  were 
of  no  iuijMrtanee.  Tbey  were  in  nni:ill  levees  which  hod  wide  batturea  grown  with 
willows,  where  little  trouble  w^is  expected  or  feared. 
Very  respect  full  V.  ymir  obedient  servant, 

J.  Smytji,  Jr. 

C(l|.t.  -ilUlX    Mll.MS, 

Corp),  uj-  i:„yii,t.r^,  U.  S.  A. 
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Money  statements. 

LOWER  TENSAS  LEVKE   DISTRICT. 

June  1,  1893,  balance  unexpended $16, 675. 43 

Amount  allotted  from  act  approved  March  3,  1893 132,  000. 00 

Total  available 148,675.43 

May  31, 1894,  amount  expended  during  fiscal  year : 

Construction  and  repairs  of  levees $124,  774. 69 

Protection  of  levees 2,  556. 56 

Treasury  settlement 123.  30 

127,454.55 

May  31,  1894,  balance  unexpended 21,220.88 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,1896  132,  000.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

ATCHAPALAYA   LEVEE    DISTRICT. 

June  1,  1893,  balance  unexpended $27, 116.33 

Amount  allotted  from  act  approved  March  3,  1893 152,  000.  00 

Total  available 179,116.33 

May  31,1894,  amount  expended  during  fiscal  year: 

Construction  and  repairs  of  levees $160,  830.  24 

Protection  of  levees 4, 109. 48 

164,  489.  72 

May  31,  1894,  balance  unexpended 14,  626. 61 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  152, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  .river  and 
f      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

LAFOURCHE   LEVEE    DISTRICT. 

June  1, 1893,  balance  unexpended $14,  893.  36 

Amount  allotted  from  act  approved  March  3,  1893 90, 000.  00 

Total 104,893.36 

May  31, 1894,  amount  expended  during  fiscal  year : 

Construction  and  repair  of  levees $89,  217.  36 

Protection  of  levees 3,  965.  70 

Treasury  settlement 137.  70 

93,320.76 

May  31, 1894,  balance  unexpended 11,  572. 60 

i  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1896    90,  000.  00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867  an<l  of  sundry  civil  act  of  March  3, 1893. 

PONTCHARTRAIN   LEVEE   DISTRICT. 

June  1, 1893,  balance  unexpended $17, 828.  .^7 

Amonnt  allotted  from  act  approved  March  3, 1893 150,  000.  00 

Total  available 167, 828. 57 

May  31, 1894,  amount  expended  during  fiscal  year: 

Construction  and  repair  of  levees $159,  063.  79 

Protection  of  levees 6,  321.65 

Treasury  settlement 161.10 

165.546.54 

May  31, 1894,  balance  unexpended 2.  282.  03 
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Amonnt  that  can  be  profitably  expended  in  fiscal  year  endin^:  June  30. 1896  150,  000.  00 
Submitted  in  compliance  with  rc(iuirement»  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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LAKE    IIC)UO.-<B  LEVEE    DIBI'KICT. 

ue  I,  1893,  balance  nnexpsDileil 9295.  19 

Aiuonnl  allot.teil  from  act  approved  March  3,  1898 50, 000.  (K) 

Amount  disallowed 21.  14 

Total  avBUable 50,316.33 

iSaj  31,  1S94,  amoimt  expended  dnriDg  fiscal  year: 

ConstT II cation  aud  repair  of  lerces H2,  ll(i.  73 

I'Totectionofloveea 265.57 

Treasury  settlement  .^ 175.05 

43,557.35 

May  31,  1894,  bn Ian oo  unexpended 7,758.08 

Ma;  31,  1894,  amount  covered  by  inoomplete  contraotB 3,060).  45 

Hay  31,  1894,  balauce  available i,BS2.S3 

{  Aiuount  that  can  be  protitabiyexpendedinllBaal  year  ending  Jtinc  30, 189ti    50,000,00 
Babmitted  in  eouipliance  with  mqiiiremiints  of  HuctioiiH  2  of  rlvur  iind 
harbor  acta  of  1866  aud  1867  anU  of  sundry  civil  act  of  March  3,  1993. 

harataria  i-sVEE  distiuct. 

June!,  1893,  balance  nuexpeuded »2,433.84 

Amoiiut  allotted  from  act  approved  March  3,  1893 ---.     60,000.00 

Total  available 62.433.84 

Hay  31,  l^m,  amount  expended  during  llscal  year: 

CouBlruutioii  aud  repiiiroflevees M6,  981.86 

Protection  of  levees 3,012.40 

Treusury  settlement 84. 60 

50,078.86 

May  31,  1894,  balance  impxpendert 12,354.98 

f  Amount  thiit  can  beprofitably  expended  in  fiscal  yearcinling,rune30,lS9G    60,000.00 
i  Submitted  in  complinnce  with  re'iuiremeuts  of  sectiotia  2  of  river  ami 
V     harbor  a<,t»  of  im  and  1867  and  of  annilry  civil  act  of  March  3,  1893. 
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No.  11. — AhitraH  of  propoiaU  reixived  in  Tttponte  to  adverlUement  dated  Augual 
189^,  oiienid  Ihit  liag  bn  Capl.  John  MiUii,  Corps  of  Eagineert,  for  Ihe  conatriicUoi 
leveea  xa  fourth  dlitrict,  improving  Mi»tit»ippx  Hirer. 

LOWER  TENSAS  LEVEE  DISTRICT. 


Namo  ami  uiiareeii 

of  bidder. 

DaviK  In 

and  (6M  It). 

No. 

Embank 
bte  yards 

Tolal  cost 

»,10l>.00 
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No.  11. — Ah8tract  of  propoBaU  received  in  response  io  advertisement  dated  August  21  j  189S, 
evened  this  day  by  Capt.  John  MilliSf  Corps  of  EngineerSj  for  the  construction  of  levees 
in  fourth  district,  improving  Mississippi  River — Continued. 

LOWER  TENSAS  LEVEE  DISTRICT-Continued. 


No. 


1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

14 

15 

16 

17 

18 


Name  and  nddress  of  bidder. 


Arnold,  De  Garis  &  Co..  HemphiH,  Tenn 

Donovan  &,  Daley,  Baton  Eougo,  La 

Alexander  Eltringbam,  Natchez,  Miss. . . 

Hartnett  &  O'Brien,  Memphis,  Tenn 

Albert.  H.  Oillospie,  Vidalia,  La 

Manning  &  Gibson,  Natchez,  Miss 

James  M.  Snilivan,  Memphis,  Tenn 

Rutherford  &  Dalgarn,  Natchez,  Miss... 

V.  F.  Lamb,  Stafford,  Miss 

George  C.  Harvey,  Vidalia,  La 

John  A.  Carson,  Baton,  Rouge,  La 

John  Scolt  6c  Sons,  St.  Louis,  Mo 

J.  S.  McTigho  &,  Co.,  Memphis,  Tenn 

Jeffries  &  Dameron,  English  Turn,  La. . . 

McLaughlin  Bros.,  Memphis,  Tenn 

Charles  T.  Worthington,  Leuta,  Miss 


Lake  Concordia,  new  and  en- 
largement (695  R). 


Embank- 
ment, 

38,000 
cubic 

yards. 


Base* 

ditches, 

etc.,  200 

cubic 

yards. 


Centg. 

15 

14.45 

14 

13 
*10.7 

12.  89 

13.74 

12.4 

\t\ 

18 
24 

134 
18 

12.43 
13.74 


Cents. 

16 

15 

13 

13 
MO.  7 

12.  89 

13.74 

12.4 

14i 

10 

16 

14 

13i 

18 

12.43 

13 


Total  cost 
of  levee. 


$5,  732. 00 
5,  521.  00 
5, 346.  00 
4,  966.  00 
4, 087. 40 

4,  923.  98 
5. 248.  68 
4, 736  80 

5,  393.  25 
4,  770.  00 

6,  872. 00 
9, 148.  00 
5, 157. 00 
0. 876.  00 
4,  748.  26 
5. 247.  20 


Cottage  Homo  (649  K). 


No.: 


Name  and  address  of  bidder. 


I 

2 

4 

5 

7 

8 

9 

10 

14 

15 

16 

17 

18 


Arnold,  De  Garis  &  Co.,  Memphis,  Tenn 

Donovan  &  Daley,  Baton  Rouge,  La 

Ed w in  B.  Helgason ,  Natchez,  Miss 

Hartnett  &  O^rien,  Memphis,  Tenn 

Manning  &.  Gibson,  Natchez,  Miss 

James  M.  Sullivan,  Memphis,  Tenn 

Rutherford  &  Dalgarn,  Natchez, Miss. . . 

P.  F.  Lamb,  Stafford,  Miss 

John  Scott  &  Sons,  St.  Louis,  Mo 

J.  S.  McTighe  <fe  Co.,  Memphis,  Tenn. . . 
Jeffries  &  Dameron.  English  Turn,  La  . . 

McLaughlin  Bros..  Memphis,  Tenn 

Charles  T.  Worthington,  Leota,  Miss — 


Embank- 
ment, 
50,000 
cubic 
yards. 

Cents. 
15f 
14.95 

n2i 

14| 
12i 
ISJ 

164 
15ft 

164 
13.20 

18 

14.73 

14.49 


Base 
dit«hc8, 
etc.,  200 

cubic 
yards. 


Total  cost 
of  levee. 


Cents. 

16 

$7,  844. 50 

15 

7, 505.  00 

M2.45 

6,  399.  90 

14i 

7, 404.  50 

12; 

6, 400. 50 

18; 

9,  412.  50 

164 

8,  283. 00 

15§ 

7,  718.  25 

14 

8. 278.  00 

13.20 

6, 626. 40 

18 

9, 036.  00 

12 

7,  389. 00 

14 

7, 273. 00 

No. 


1 

3 

8 

9 

12 

13 

14 

15 

16 

17 

18 


Name  and  address  of  bidder. 


Arnold,  De  Garis  St,  Co.,  Memphis,  Tenn 
Alexander  Eltringham,  Natchez,  Miss... 

James  M.  Sullivan,  Memphis,  Tenn 

Rutherford  &  Dalgarn,  Natchez,  Miss... 

John  A.  Carson,  Baton  Rouge,  La , 

Samuel  L.  James,  jr..  Baton  Rouge.  La. . 

John  Scott  &  Sons,  St.  Louis,  Mo  . . 

J.  S.  McTighe  &  Co.,  Memphis,  Tenn  . . . . 
Jeffries  &  Dameron,  English  Turn,  La  . 

McLaughlin  Bros.,  Memphis,  Tenn 

Charles  T.  "Worthington,  Leota,  Miss 


Morville  to  Greens,  enlarge- 
ment (715  R). 


Embank- 
ment, 
45,000 
cubic 
yards. 


Ba^o 

ditches, 

etc.,  2,000 

cubic 

yards. 


Total  cost 
of  levee. 


Cents. 
28 
18 
22 
27 
16 
*13 
14 
30 
25 
18 
20 


$13, 947.  50 

13,410.00 

10,  340. 00 

12.  090.  00 

7, 970.  00 

7,  460.  00 

11,530.00 

14, 100.  00 

11, 750. 00 

9,  360. 00 

10,  750.  00 


Remarks. — Proposals  marked  thus  *,  being  the  lowest,  and  the  bidders  considered  responsible,  are 
recommended  for  acceptance.  Both  copies  of  bid  No.  4  are  submitted  (copy  retained  in  ottice),  as 
bidder  submitted  separate  bids  on  each  levee,  but  not  in  duplicate. 
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No.  11. — Abiiraal  af  proposal*  reoeiped  in  reipontetii  adxierlUemtal  Aaltd  JngK»tSl,  1S9S, 
opvneH  t\\»  dag  by  Vapl.  John  Miilii,  Carpi  of  Engineeri,  for  tke  aoHUntotimt  of  lrtee» 
in  fourth  dittrict,  improving  Mitiiatippi  Eiter — Continued. 

LOWER  TENSAS  LEVEE  DISTBICT-ContiDBBd. 


—-""-'-«- 

l«t"^mrj'M^B')" 

BonduTBnt  «iiUrge- 

No. 

Emlwnk- 

Tnlol  <io«( 

oflHVM. 

f™k. 

ToUl  ««t 

r.B(», 

Ml 

IT,  41ffi.  DO 

IT 

13.900.00 

8T 

a  100.00 

40 

T.aoo.M 

T,  200. 00 
9.600.00 

£,3M).«a 

!i 

asi't's-as'Si.- 

Udilur  lubluitted  tepmte  bl 


gaDnlderal  ruponnlble.  tav 
wpr  retained  In  olflDe),  u 

•108, 800 


No.  12. — Ahttraet  of  proponali  recei^fdin  re»ponKe  In 
opniM  Ihia  da/i  hff  Capt.  John  MiUii,  Corpe  of  En;, 
in  fourth,  di»iriel,  improrini}  ^ittinippi  Kirer. 


.TcnAl'ALA.yA  LEVEE  DISTlilCT, 


--•-—'•"•"-'■ 

FWa 

(7«6K,, 

ProTOBty  (796  E). 

N«. 

Enibank- 
bityanls. 

Em  batik 

niuD).       TutalcDBt 
M.OOOcu-1    of  levee. 
Wo  j-.rd».! 

Cent:    1 

jt'ao 

16 

112.  T68.  00 

5 

aiiii     |«J5,o8a.oo 

Andrevil  limit.  Constnirtion  Co.,  Uaton  Kongo,  La. 

I2.W2,00 

2o!« 

Hi,  MO.!") 

aa-isoloo 
•a.nm.vti 

ai.iwo.uo 

21.  MO.  00 
221.11.50 

2MTi:S0 

15.000,00 

1? 

u.5s;.oo 

22(     !     ig.oiio.oo 

20 

20 

Di>niivBn&UnI«v,  ItnluiiJtDiier,  L> 

S.  1>.  Uuoilv  &  Oo.,  Lliultnl.  Ki»r  1  IrleuoH,  La 

IB.  15        i;i,  1I»,00 
34               27. 21X1.00 
lot           12.HO0.0O 

loi        j3;moo 
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APPENDIX  X  X — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3031 

No.  12. — Abstract  of  proposals  received  in  response  to  advertisement  dated  August  SI,  1893, 
opened  this  day  hy  Capt,  John  Millis,  Corps  of  Engineers,  for  the  construction  of  levees 
in  fourth  district,  improving  Mississippi  River — Continuca. 

ATCHAFALATA  LEVEE  DISTRICT -Continued. 


No. 


1 
2 
3 
4 

5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31< 
32 


Name  and  address  of  bidder. 


Israel  R.  Bobbitt,  Baton  llouge,  La 

T.  W.  Scott,  St.  Louis,  Mo 

Arnold,  I)o  Garis  &.  Co.,  Memphis,  Tcnn 

Andrew  Bros.  Construction  Co.,  Baton  Rouge,  La. 

James  Cotten,  Raceourci,  La 

Charles  T.  Worthington,  Leota,  Miss 

J.  S.  McTighe  &  Co.,  Memphis.  Teiin 

McLaughnn  Bros.,  Memphis.  Tenn 

Michael  Hanick,  St.  Louis,  Mo 

S.  L.  James,  jr.,  Baton  Rouge,  La 

Uaves  Bros.,  Baton  Rouge,  La 

R.  M.  Quigley  &  Co.,  St.  Louis,  Mo 

James  M.  bullivan,  Memphis,  Tenn 

Hartnett  &.  O'Brien,  Memt>hi8,  Tenn 

Barbour  &.  Ruple,  Laplace,  La 

John  G.  Sessions,  Hampton,  Miss 

C.  D.  Leeper  &  Co.,  Baton  Rouge,  La 

John  Scott  &  Sons,  St.  Louis,  Mo 

G.  Ed.  Mott,  New  Orleans,  La 

W.  H.  O'Connell.  New  Texas.  La 

JeflVies  &  Dameron,  English  Turn,  La 

Mike  Kane,  Baton  Rouge,  La 

Hearin  &  Cunu  ingham.  Baton  Rouge.  La 

Homau  &.  McFadden,  Sarpy.  La 

James  B.  Portman,  Lewisville.  Tox 

Donovan  &  Daley,  Baton  Rouge,  La 

Manning  &  Gibson,  Natchez,  Miss 

Leche  &  Byrnes,  Island  P.  0.,  La 

S.  D.  Moody  &.  Co.,  Limited,  New  Orleans,  La 

Cannon  &  Atkins,  Greenville,  Miss 

Robt.  K.  C0I9  uitt,  Shreve|>ort,  La 

Starling,  Smith  &  Co.,  Greeuville,  Miss 


Golden  Ridge  (861.5 
R). 


HarroU  (866  R). 


Embank- 
ment, 
41,500  cu- 
bic yardH. 


Cent*. 
14.70 
19 

m 

16 
20 
Ui 
13.24 
14.99 
*12 
15 

13.45 
13.84 
15i 
13.99 
16.95 

16i 

19 

13. 73 

16 

14.94 

16 

KiJ 

I'l 
17i 
13.95 
13.95 


15i 

17.89 

14i 

16.74 

18 


Embank- 
Total  cost  I    ment, 
of  levee.    ,  49.000  cu- 
ibic  yards. 


$6, 100. 50 
7,885.00 
7,833.12 
6,  640.  00 
8.  300.  00 
6,017.50 
5,494.60 
6,  220.  85 

4,  980.  00 
6. 225.  00 

5.  581.  75 

5.  743.  60 

6.  432.  50 

5.  805.  85 

7.  034.  25 

6,  743.  75 
7, 885.  00 
5, 697.  95 
6, 640.  00 
6, 200. 10 
6. 640. 00 
5,  498.  75 
7, 366.  25 
7, 262.  50 
5, 789.  25 
5, 789.  25 


6. 432.  50 
7, 424.  36 
5, 965.  75 

6,  947. 10 

7,  470.  00 


Cents. 
14.96 
19 

181 
14.74 

22 

14i 

*12.99 

15 

13i 

16.99 

13.75 

13.84 

15| 

13.99 

15i      I 

16.49  I 

16.90 

13.73 

15.49 


15i 

16 

15.9 

16i 

13.90 

13.97 

16J   • 

13.98 

17.89 

14| 

17.74 

14i 


Total  cost 
ol  levee. 


$7, 330. 40 
9, 310. 00 
9, 126.  25 
7, 222.  60 

10,  780.  00 
7, 105.  00 

6.  3^5. 10 

7,  350. 00 
6, 615. 00 
8, 325. 10 
6,  737. 50 

6,  781.  60 

7,  717.  50 

6,  855. 10 
7, 472.  50 

8,  080. 10 
8,281.00 
6, 727.  70 

7,  590. 00 


7,  717. 50 
7, 840.  00 
7,791.00 

8,  085.  00 
6,811.00 
6,  845.  30 
8, 085.  00 
6, 850.  20 
8, 706. 00 
7, 043.  75 
8,  692.  60 
7, 105. 00 


Remarks.— Proposals  marked  thus  *,  being  tlie  lowest  and  the  bidders  responsible,  are  recommondcd 
for  acceptance. 

Amount  available $60,000 

Amount  covered  by  this  abstract 40, 000 

Balance 20,000 


3032       REPORT   OF   THE    CHIEF    OF    ENGINEERS,  U.  6.  ARMT.                           1 

I'xiTEo  Statba  E.xgcteer  Omi-c,                     ■ 
.Vow  ftrlean;  La.,  September  6.  ISSS.               I 
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LAFOCRCHK  LKVSB  DISTKICT. 

ya'                   >-«!,.  .od  «dd™«  ^f  t,iJd 

BnnlgtxvnlWTK). 

tr*«sr«>nlmt»».                1 

■B>nl.     '  Total  COM 
l.i<ij.rt..,    "     '  "' 

h.;r.Hi 

Total  TOM 

I      ADdn»Bnn.Cai»inutioii  Co..Ba«>ii  BoBea.Lii. 

H            II  TM.W 

13.17      T.ioe.ag 

1T|              B,fiM.«) 

IS         S.1W.O0 
it:*      ».«.*<» 

10.  n  I    e.  31)190 

■13.a\       7.3WT.SII 

isIm 

IT) 

r 

H.34 

'li' 

».«ff.M 
V.OikM 

S.IU'M 

*ffiS 

8.CWM 

a.tur> 

Si&l" "■"■ ,':■"::::::::::::::::::: 

im        ''r^^-^' 

fM-                    .....::::-.:::::: 

20             ll.MM.OCI 

1?      •.»».« 

IJ|      1      8.510.16 
ITTW        •,«(£.« 
IKM        9.IM.W 
1^            &1ST.M 

1*1          IRWT.W 

-»|  ti^  "                                          |wOrle«.,L. 

ill    ?lss    1 
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-m\  HtmuiiiA  al.-pK<i<:vn  n»i|iy.i.« 

Nan.o  ana  uldrcsn  ul'  biad- 

Coopers  1 

lU.  (914  Kl. 

Tola)  TMl 
of  levee. 

Andrews  llros.  Cnnitmcliun  Cu..  Balan  RoDge.  La. 
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30 

Hi' 

1   1 

IB.M 

It* 

|C 

18.37 

«,5M.<« 

CD.  LMptriCu..  itrfton  Kungp,  La 

L«be  t  ByruM.  Ulaud  I'.O..  La 

's  IS'  flo 

Hrarin  Jc  CunninclioiH.  Balon  Kniicr.  La 

61^  50 

CodifcrJi  CUiicy,  X.w  tlrl™-.  La 

6-J375 

S.n.Muo.i,v  4  Co..  Limitwl.  NiwOrlMi...  La 

ItM^ 
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e.ggo.w) 

LHK-'.^Pniptnalii  marked  Ihua 
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APPENDIX  X  X — ^REPORT  OF  MISSISSIPPI  RIVER  COilMISSION.     3033 

United  States  Engineer  Office, 

Aeir  Orleans f  La,j  September  7,  189S, 

No.  14. — Jhsfraei  of  propo9aU  received  in  response  to  advertisement  dated  August  21  y  1S03, 
opened  this  day  by  Capt.  John  Millis,  Corps  of  Engineers^  for  the  construction  of  levees 
tn  the  fourth  district^  Mississippi  River. 

POXTCHARTRArX  LEVEE  DISTRICT. 


Courad  (S43  L>. 


No. 


1 
2 

3 
4 
6 
7 
8 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
33 
34 
35 
36 
38 


Name  and  address  of  bidder. 


Euibank- 
i    ment, 
28.000  cu- 
bic yards. 


Total  cost 
of  levee. 


Ben  Hnr  (845  L). 

Embank- 
ment.      Total  cost 
73.000CU-.    of  levee, 
bic  vards. 


CentM. 

John  6.  SessioDs.  Hampton.  Miss 13. 98 

Hearin  &,  Cunningham.  Baton  Rouge,  La 12 

Jamea  H.  Soilivan,  Memphis.  Tenn 13^ 

S.  D.  Moody  d:  Co..  Limited.  New  Orleans.  La 15.95 

C.  D.  Leeper  k.  Co.,  Baton  Rouge,  La 14.  7 

Leche  6c  Bymea.  Island.  La 15} 

Robt.  K.  C^qnitt.  Shreveport.  La 14. 87 

Andrews  Broa.  Construction  Co..  Baton  Rouge.  La.  18 

Israel  R.  Bobbitt  Baton  Rouge,  La 15^ 

J.  A.  Carson.  Baton  Ronge.  La 16 

Robert  McNamara,  New  Orleans.  La 17 

J.  S.McTighe  Ac  Co.,  Memphis.  Teun 17 

G.  Ed.  Mott,  New  (Orleans.  La ,  154 

Haves  Bros..  Baton  R<»nge.  La 16 

G.  b.  Edwards.  Bes.semer.  Ala 17. 9 

Tboa.  O'Malley,  liaton  Ronge.  La 14 

JefBriea  &.  Dameron.  English  Turn.  La '  14 

J<rfin  Scott  6c  Sons.  St.  Louis.  Mo 13 

Barbour  6c  Ruple,  Lapla«'e.  La 15. 30 

Cannon  &  Atkins,  Greenville.  Miss ISf 

McLaughlin  Bros..  Memphis.  Teun 14^ 

W.  J.Bentlev  6c  Co.,Nfcw  Orleans,  La I5i 

T.W.Soott.^t.  Louis.  Mo 14 

W.  H.  O'Connell.  New  Texas.  La 13. 85 

Michael  Hanick,  St.  Louis.  Mo 13| 

Mike  Kane,  Baton  Rouge,  La ♦11.99 

Starling  6c  Smith  Co.,  Greenville.  Miss 

Donovan  &  Daley.  Baton  Rouge.  La 13^ 

Hartnett  6c  O'Bnen,  Memphis.  Tenn 15 

Homan  6c  McFadden,  Sarpy.  La 1  12 

Arnold.  DeGaris  6c  Co..  Memphis.  Tenn 14 

Eltringham  Construction  Co..  Natchez,  Miss 16| 

Jas.  B.  JPortman.  Lewisville.  Tex 


$3,  914.  40 
3,360.00 

3,  71 U.  00 

4.  466.  00  ' 

4,116.00 ; 

4.410.00  , 
4. 163. 60  ! 
5.040.00  ' 
4.  270.  00  : 
4.  48(».  00 
4, 7Wi.  00 
4, 76u.  UO 
4,  340.  (to 
4.4>K).0O 
5.012.00 
3.920.00 
3. 920. 00 

3.  etc.  00 

4.  2S4.  »M) 
3.  745.  00 
3. 990.  in> 
4, 34l».  00 
3.  920.  00 
3, 87'<.  00 
3.  780. 00 
3, 357.  20 


3,710.00 
4, 200. 00 
3. 360. 00 
3,920.00 
4,620.00 


72 
3 


Ctntt. 

15.  74 

14 

12.93 

15 

15 

18 

14.87 

l-H 

H| 
17 

16f 

16.95 

16 


14 
15 
13 
14.73 

14 

11.40 
16.95 

11} 
14 

174 

12.74 

14i 

13.4 

141 

16 

13.3 


$11.  490.  to 
10,  220.  IK) 

9;  438.  90 
11.47.5.60 
11,169.00 
13. 140.  00 
10.  855. 10 

9,  4.V».  00 
10.  8.58.  75 
12.410.00 
12.  775.  IK) 
12.  227.  75 
12, 373.  .V) 
11.680.U0 


10.  220.  00 
10.  950.  <>0 

9.  4SH>.  00 
10.  752.  00 
10.  8.')8.  75 
10.  22. ».  00 
12.  045.  00 

8.  .-^22. 00 
12, 373.  50 

8.  .577.  ,50 
10. 22«».  00 
12, 683.  75 

9.  :W0. 00 
10, 58.5.  00 

9,  782. 00 
10,  676.  25 
11.680.00 

9.  709. 00 


Plaquemine  Point. 
,  enlargement  (853  L). 


Hard  Times  (873  L). 


'So. 


Name  and  address  of  bidder. 


Embank- 
'    went. 
40,000  cu 
bic  vards. 


Total  cost 
of  levee. 


Embank- 
ment, 
35.000  cu- 
bic vards. 


T0t.1l  cost 
of  leve<4. 


CmU.  Cents. 

1  J<dm  G.  Sessions.  Hampton.  Miss 13.93  $5,592.00    

2  Hearin  du  Cunningham,  Baton  Rouge,  La 15J  6.200.00  14.47        $5,064.50 

3  Jaa. H.  Sollivan.  Memphis.  Tenn 12.74  5.096.00  13.97  4.889.00 

4  S.  D.  Moody  Sc  Co.,  Limited.  New  Orleans,  La I44  5, 800. 00  17^  6. 125. 00 

•    C.  D.  Leeper  du  Co..  Baton  Rouge.  La 14.1  5.640.00    

8  Robt. K- Colquitt,  Shreveport  La 15.87  5.554.50 

10  Andrews  Bros.  Construction  Co..  Baton  Rouge.  La.  15  6. 000.  uO  13.24  4.634.00 

11  Israel  R.  Bobbitt,  Baton  Rouge.  La 12J  5.150.00  U\  5.075.00 

12  John  A.  Carson,  Baton  Rouge,  La 13  5.200.00  15  5,250.00 

13  Robert  McNamara,  New  Orleans.  La 14^  ,5.800.00    

14  J.  Sl  McTighe  &  Co..  Memphis.  Tenn 13|  5.400.00  16  5.600.00 

15  G. Ed. Mott, New  Orleans.  La 14.40  5,760.00  20  7.000.00 

16  -  Hares  Bros..  Baton  Rouge.  I^ 18  7.200.00  17               5.95«\0«) 

17  G.  B.  Edwards,  Bessemer.  Ala 11.44  4.  .576. 00  11.94  4179.00 

18  Thoa. O'Malley.  Baton  Rouge.  La 14  5,600.00  14  4.900.00 

RsMikKKS. — Proposals  marked  thus*,  being  the* lowest  and  the  bidders  considered  re8X)onsible.  are 
Teeommendcd  for  acceptance.  Proposals  Nos.  17  and  30  on  Hard  Times  levee  are  the  same.  The  bid- 
ders hATing  agreed  among  themselves,  the  bid  of  G.  B.  Edwards.  No.  17.  is  recommended  for  acceptance. 


3034    nf:poET  of  the  chief  of  engineers,  u,  b.  army. 

No.  11. — Abttrar.l  af  jirojioaeXa  received  in  Tteponu  to  adr 
ep«ved  lAio  dViif  hy  Capt.  JoJin  Miilii,  Carpti  of  Engine 
in  thr/ovrth  /li»lrifl,  .tfimiiiitippt  Siver — Conlinned, 

PIINTCHAHTRJIN  LKVKEDISIRIC 
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APPENDIX  X  X ^REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     SOS.") 

United  States  Engineer  Office, 

New  Or  leans  f  La.y  October  9y  1893. 


j<  of  propotah  received  in  response  to  advArtiaement  dated  September  20^ 
\i9  day  by  Capt,  John  MiUiSf  Corps  of  EnyineerSf  for  the  construction  of 


No.  15. — Abstract 

1893,  opened  thi  _ 

levees  in  the  fourth  district,  improving  Mississippi  River. 


ATCHAFALAYA  LEVEE  DISTRICT. 


No. 


3 
4 
5 
11 
12 
14 
17 
22 
23 
25 


17'ame  and  address  of  bidder. 


Jamea  Cotton,  Raccourci,  La 

G.  W.  Keagan,  Red  River  Landing,  La  — 
Quinn  Sc  Phillips,  Kcd  River  Landing,  La 
William  H.  O'Connell,  New  Texas.  La  ... . 

John  Scott  Sc  Suns.  St.  Louis,  Mo 

Sam  D.  Ross,  Birmingham,  AJa 

Jeffries  &  Dameron,  English  Turn,  La 

J.  A.  Carson,  Baton  Rouge,  La 

Davis  &  Freeman,  Birmingham,  Ala 

Israel  R.  Bobbitt,  Baton  Rouge.  La ■ 


Torras  (766  R). 


Embank- 
ment, 
U,000cu 
bic  j'ards. 


Base 

ditches,  et4^. 

100  cubic 

yards. 


Cents. 
17.85 

*m 
nl 

14.95 

15 

17 

16 

17 

19i 

16i 


Cents. 
10 
*15 

m 

14.95 
10 
16 
16 


Total  ("(ist 
of  levee. 


$2,  523.  00 

1,  765.  00 
1,868.25 
2, 107.  95 
2,110.00 

2.  397.  00 
2,  256.  00 


141 
12 


2,692.12 
2.  3L'2.  00 


No. 


Name  and  address  of  bidder 


Poplar  Grove  (831  K). 


Embank* 

m<'nt, 
79,000  on- 
bic  yards. 


2 

5 

6 

7 

8 

9 

12 

13 

14 

15 

16 

17 

19 

21 

22 

23 

24 

25 

26 

77 


H.  S.  Flvnn  &  Bro.,  Baton  Rouge,  La 

Quinn  &  Phillips.  Red  River  Landing,  La 

Jas  B.  Portman  &  Co.,  Baton  Rouge,  La 

Straing  Sc  Lee,  Kansas  City,  Mo '. 

The  Eltringham  Construction  Co.,  Natchez,  Mws 

R.  M.  Quigley  &  Co.,  St.  Louis,  Mo 

John  Scott  &  Sons,  St.  Louis,  Mo 

Kane  &  Hanick,  Baton  Rouge,  La 

Sam  D.  Ross,  Birmingham,  Ala , w». 

Homan  6c  McFa<ldon,  Sarpy,  La 

Andrews  Bros.  Construction  Co..  Baton  Rouge,  La 

Jeffries  &  Dameron.  Enclish  Turn,  La 

Donovan,  Daley  &  Co..  Dreyfus,  La 

Hartnett  &  O'  Brien,  Mempnis,  Tenn 

J.  A.  Carson.  Baton.  Rou^e,  La 

Davis  &  Freeman,  Birmingham,  Ala 

George  Mercier,  New  Orleans,  La 

Israel  R.  Bobbitt,  Egg  Bend,  La 

Robert  McNamara,  New  Orleans.  La 

Chas.  T.  Worthington,  Leota,  Miss 


Cents. 
14i 
IS 
13 
13i 
14.93 
11.7 
12. 93 
14 

14.99 
14 
15 
15 

14.40 
17.24 
18 
15i 
15 
15^ 
17 
16 


Base       I 
ditrhes.etc., 
700  cubic 
yards.      I 


Total  cost 
of  levee. 


Cents. 

12i 

$11, 

542. 

50 

15 

11, 

955. 

00 

14.93 

11.7 

10 

12 

14.99 

14 

15 
15 
12 
16 


11,899.21 
9,  324.  90 

10,  284.  70 
11,144.00 
11, 947. 03 
11,158.00 

11.  955.  00 
11,95.'>.  00 
11,400.00 
13,731.60 


l.'i 
9 
12 
15 
16 


12.  547.  50 
11,913.00 

12,  131..'i0 

13,  535.  00 
12,752.00 


No 


2 

b 

7 

8 

» 

10 

11 

12 

13 

14 

15 

16 


Name  and  address  of  bidder. 


Anchorage  (831.5  R). 


Embank-         Base 

meut,     ditchi's.etc. 
53.000  cu-     500  cubic 
bic  yards.       yards. 


Total  co.st 
of  levee. 


H.  S.  Flynn  &  Co.,  Baton  Rouge,  La 

Quinn  &  Phillips,  Red  River  Landing,  La 

Straing  &  Lee.  Kansas  City,  Mo 

The  Eltringham  Construction  Co..  Nat<*hez,  Miss  . . . 

R.  M.  Quigley  &  Co..  St^  Louis,  Mo 

C.  D.  Loeper  6c  Co.,  Baton  Rouge,  La 

Wm.  H.  O'Connell,  New  Texas.  La 

John  Soott  6c  Sons,  St.  Louis,  Mo 

Kane  6c  Hanick,  Baton  Rouge,  La 

Sam  D.  Ross.  Birmingham.  Ala 

Homan  6c  McFadden,  Sar])y.  La 

Andrews  Bros.  Construction  Co.,  Baton  Rou£:e,  La. 


Cents. 

Cents. 

14* 

12i 

$7.  747.  .50 

14J 

ui 

7.891.25 

13? 

13.94 

13.  94 

7.  4.^.7.  90 

14 

14 

7,  490.  to 

16.4 

16.4 

8.  774.  00 

14.97 

14.97 

8.  008.  95 

12.  93 

10         1 

6.  902.  90 

Uh 

12 

7.  745.  00 

16 

16 

8,  .%0.  00 

14.4 

14.4  ; 

7,  704.  00 

14 

14 

7.  490.  00 

Rkmabks.— Proposals  marked  thus  *,  being  the  lowest  and  the  bidders  considered  responsible,  are 
recommended  for  acceptance.  No  rocommendj^tion  for  acceptance  of  lowest  bids  on  Poplar  (Jrove, 
Anchorage,  and  St.  Louis  levees  is  made  at  ])re8ent.  Some  or  all  of  these  are  to  be  omitted  to  enable 
more  nrgent  work  to  be  done,  as  authorized  l)y  telegram  from  Chief  of  P2ngine<?r8  of  October  11, 1893. 
One  copy  of  proposals  of  Davis  6c  Freeman  (23;  on  Anchorage  levee  for  embankment  is  14.75,  the 
other  copy  li.90. 


3036       REPORT    OF   TIIK    OHIEP    OF   ENOINEERB,  U.  B,  ARMY. 

No.  15.— JMrac-l  of  propimnU  rei^rired  in  refponte  tn  adefrlimmeKl  datrd  Stiitmher  tO, 


^ 


ATClLiFAl.AVA  LBVEK  DIBTKICT-Con 


'""""' 

Anchorage  (831. SR). 

»,. 

6W)  "bio  ■ 

'xr 

13,  7U 

12 

|7.1iB.M 

11 
ISJ 

T.sar.Bo 

» 

Y 

Stmf  laA  ndilniu  of  UaSet. 

HM„.st.>«.l  <««  B>. 

Kq. 

n!ow«'ii. 

dlMllwjoM, 

TBUlumt 

of  |BV«. 

* 

H 
6 

l'» 

15} 
I5t 

1? 
•1*1 

f«iM. 

Si* 

10 

.VM.oa 

Siimn.K<i.i,riin .                             

HomMi4;MolvMl...                                                        

Amlri-WH  Bn».  1 ■  ...  !:..,,^. ,  l.„     

\\T^'S> 

'  la 

D.];  11.                              l;..r,;;8,La 

1,«B.S0 

■ui 

\ZT- 

..,„„.,..„„...,-„... 

Port  Allen  (S3S.&  H). 

No 

Eoihwik 

Hub 
ilftiihBH.Ble 
7W  riiblo 

T«UXe.<M. 

u,sa 

'1? 

VlW.M 

11.  m 

15 

's 

Humrni  4  MtFuJilm.  BMpy,  L> 

li.  28S!  U4 

12 

Is' 

Rkmark^ Prnpusola  i 


I  '.  being  the  loweil 


jf  Uavis  &.  Freeman  '(23)  o 


acceptance  of  lowertl 


APPENDIX  X  X — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3037 

No.  15. — Abstract  of  proposals  received  in  response  to  advertisement  dated  September  SO, 
1893,  opened  this  day  by  Capt,  John  Millis,  Coipa  of  Engmeers,  for  the  construction  of 
levees  in  the  fourth  district,  improving  Mississippi  River — Continued. 

ATCHAFALAYA  LEVEE  DISTRICT-ContinueU. 


No. 


3 
7 
9 
12 
13 
14 
15 
16 
17 
18 
19 
22 
23 
25 
26 
27 


Name  and  address  of  bidder. 


James  Cotton,  Raocourci,  La 

Strains  Sl.  Lee,  Kansas  City,  Mo 

R.  M.  Quigley  &  Co.,  St.  Louis,  Mo 

John  Scott  &  Sons,  St.  Louis,  Mo 

Kane  &,  Hauiok,  Baton  Rouge,  La 

Sam  D.  Ross,  ISirmingham.  A  la 

Homan  &  McFadden,  Sarjiy,  La 

Andrews  Bros.  Construction  ('o.,  Baton  Ronj;c,  La 

Je€FHes  &  Dameron,  £n{>;Iish  Turn,  La 

S.  D.  Moody  &.  Co.,  Limited,  New  Orleans,  La 

Donovan,  Daley  &.  Co.,  Dreyfu«,  La 

J.  A.  Carson,  Baton  Rouge,  La 

Davis  &  'Freeman.  Birmingham,  Ala 

Israel  R.  Bobbitt,  Ec;2  Bend,  La 

Robert  McNamara,  rfew  Orleans.  La 

Chas.  T.  Wortbiugton,  Leota.'Miss 


Nereaux  (851  R). 


Embank- 1       Bane       ' 
ment,     dltcbes.etc,! 
85,000  cu- '    450  cubic   i 
bic  yards. I      yards. 


C^nti. 

22* 
14} 

14.  m 

*  12.  93 
13.49 
14.39 
14.7 
13.9 
19 
ir)J 
17.40 
18 
16^ 
IG 
18 
17 


Cenit. 
10 


Total  cost 
of  levee. 


$19, 170. 00 


14.94 
MO 
12 

14.39 
14.7 
12 
19 


12.766.23 
11.035.50 
11,520.50 
22, 296.  25 
12.  561.  15 
11,869.00 
16,  235.  50 


12 


14,844.00 


16i 
12 
15 
17 


14, 099.  25 

13,  645.  00 
15,367.50 

14,  526. 50 


Ko. 


1 
3 
7 
9 
12 
13 
14 
15 
16 
17 
22 
23 
25 
26 
27 
28 


St.  Louifl  (856  K). 


Name  and  address  of  bidder. 


Michael  Walsh,  Plaquemine,  La 

James  Cotton,  Raccourci,  La 

Straing  &  Lee,  Kansas  City,  Mo 

R.  M.  Quigley  &.  Co.,  St.  Louis,  Mo 

John  Scott  &*Son8,  St.  Louis,  Mo , 

Kane  &.  Hanick,  Baton  Rouge,  La 

Sam  D.  Ross,  Birmingham,  Ala 

Homan  &  McFadden,  Sarpy,  La 

Andrews  Bros.  Construction  Co.,  Baton  Rouge,  La. 

Jeillries  &  Damerun,  English  Turn,  La 

J.  A.  Caraon,  Baton  Rouge,  La 

Davis  &  Freeman,  Birmingham,  Ala 

Israel  R.  Bobbitt,  E^  Bend,  La 

Robert  McNamara,  New  Orleauis,  La 

Chas.  T.  "Worthington,  Leota,  Miss 

John  Appel,  Bumside,  La 


Embank 

Base 

uieiit, 

ditchert,('tr., 

Total  cost 

24,000cu 

400  cubic 

of  leveo. 

bic  yards. 

yards. 

.  CenU. 

CenU. 

14.97 

14.97 

$3, 652. 68 

22^ 

10 

5,  440. 00 

14| 

15| 

15J 

3,  843. 00 

12.93 

10 

3, 143.  20 

12.99 

12 

3,165.60 

16.64 

16.64 

4,060.16 

15.02 

15  02 

3,  708.  80 

15i 

15J 

3, 843. 00 

19 

19 

4, 636. 00 

16 

15.98 

14* 

3,891.70 

14i 

12 

3, 528. 00 

17 

15 

4, 140.  00 

15i 


\b\ 


3,  782.  00 


Remarks.— Proposals  marked  thus  *.  being  the  lowest  and  the  bidders  considered  responsible,  are 
recommended  for  acceptance.  No  recommendation  for  acceptance  of  lowest  bids  on  I'oi)lar  Grove, 
Anchorage,  and  St.  Louis  levees  i»  made  at  present.  Some  or  all  of  these  are  to  be  omitted  to  enable 
more  urgent  work  to  be  done,  as  authorized  by  telegram  from  Chief  of  Engineers  of  October  11. 1893. 
One  copy  of  proiiosals  of  Davis  &.  Freeman  (23)  on  Anchorage  levee  for  embankment  is  14.75,  the 
other  copy  14.90. 

Amount  available $56,  887. 15 

Amount  covered  by  this  abstract 26,  082.  22 

Balance 30.  804. 93 


RKl'OUT   or  THE   CHIEF  OP   ENOINEEUS,  U, 


1 


No.  IG. — JbBtraci  of  iiropoealt  reeeieed  in  re»poiiae  to  orfrerUsemenl  dated  Seplenber  20, 
1S93.  opened  Ikia  day  by  Capl.  JoIim  Hillit,  Corps  of  KagiHeeri,  for  the  etm»truotio«  of 
levtes  in  tht/oarih  diilriel,  improving  Mietistippi  Miver, 

LOWER  TESSAS  LEVEE  DISTRICT, 


K.  T.  Uwan  &  Co.,  Balon  Roues,  Lti. . . 
Lwpr  &  UobbiU.  DoanUmn  vaiis.  La . . 

L.  M.  Dnlgun,  lintcbM,  Uiiw 

JtflVIea  St  ttenieron,  Engliab  Tnrn,  Lu 

tivblali  £0'VeU,UeiDpliui,  Tnin 

Ch4»,  T.  WortlilaRtan,  Lrttu.  M  1» 

UHcia  &  FmiDUi.  Binutugham.  Al»... 

Sutuusl  D.KDM.JUriDliirbani,  Ala 

UcLBnghKc  Bdm., MeiupblL Thod  .... 
Jolin  Q.  al^HiDna.  BwipMa.  Uln 


IfyTif  iwflartTtr^i  of  IjiildeT' 


ilweemeot     H. 


•B.WH. 
B,  3TS, 


"ffii"*C"iB.'7M.' 
It.  B  '      12,  tM. 


EmIiKnk' I  Bmhniik.'  I 


LeenBT  it  Bolibltl,  DoniilflBoovmB,  L»... 
L.  M.UnlEHni.  >'alRlivK,  Mi»s 

UhtIb  &  Kno'iDBii,  Ulna  III  gbom,  AU  .... 


i  Sly^: 


j.— PrajioMilii  markiKl  tliui 
leclfor  u<'ii!pluu.'n.    fmpo 

■Biliiblo 


nil!!;  Iiidx 
.  *;ii,f>fKi 


APPENDIX  X  X — ^REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3039 

United  States  Engineer  Office, 

New  Orleans,  La,,  October  11,  ISO,^, 

No.  17. — Abetract  of  proposals  received  in  response  to  advertisement  dated  September  20, 
189S,  opened  this  day  oy  Capt,  John  MilliSf  Corps  of  Engineers,  for  the  construction 
of  levees  in  the  fourth  district,  improving  Mississippi  River. 

PONTCHARTRAIN  LEVEE  DISTRICT. 


Ko, 


1 

2 

4 

5 

6 

7 

0 

10 

11 

12 

13 

U 

16 

36 

17 


^ame  and  address  of  bidder. 


Donovan,  Daley  &  Co.,  Dreyfus,  La 

The  Eltringbam  Constructiou  Co.,  Natchez,  Miss.. 

R.  M.  Quijriey  &  Co.,  St.  Louis,  Mo 

Robert  McNamara;  New  Orleans,  La 

Samuel  D.  Ross,  Birmingham,  Ala 

Chas.  T.  Worthington,  I^ota.  Miss 

Homan  &  MeFadden,  Sarpy,  La 

Andrews  Bros.  Construction  Co.,  Baton  Rouge,  La 

Jeffries  <&  Dameron,  English  Turn,  La 

George  Mercier,  New  Orleans,  La 

James  B.  Portman,  Baton  Rouge,  La 

J.  A.  Carson,  Baton  Rouge,  I^a 

Davis  &  Freeman.  Birmingham.  Ala 

Kane  &  Hanirk,  Baton  Rouge,  La 

Leeper  Sc  Bobbitt,  Donaldsonville,  La 


College  Point  (905  L). 


Embank-        Baxe 

ment,     '    ditches, 
a5,000rn-  etc.,  300  cu- 
bic vanis.    bic  yards. 


Centt.  ! 

*10.40  I 

13.7  ' 

15^  i 

19  ' 

18  I 

10.9  I 

13  ' 

14  I 
12.  74 

It*  i 

l'»i  , 
11.90 

12i 


Oentt. 
*10 
10 

13.7 
10 
19 
18 

10.9 
13 
14 

12.74 
14 
15 
8 
11 


Total  c^st 
of  h'vec. 


$8, 870. 00 

10,  425. 50 
11,086.10 
13, 205.  00 
16,  207. 00 
15,  354.  00 

9,  297.  70 

11,  08!).  00 
11, 942.  (K) 
10.  867. 22 
13.  004.  50 
15.  :i45.  00 
11. 180.  25 
10,224.50 


No. 


Name  and  address  of  bidder. 


Reservo  (922  L). 


Embftuk-  Base 

m«'iit,         ditches, 
l.^OOOm    etc..  100  cu- 
:bic  yards,    bic  yards. 


Total  cost 
of  levee. 


I 

2 

3 

5 

9 

10 

11 

12 

14 

15 

17 


Donovan,  Daley  &  Co.,  Dreyfus,  La 

The  Eltringham  Construction  Co.,  Natchez,  Miss  . 

D.  B.  Heariu  &  Co.,  Baton  Rouge,  La 

Robert  McNamara,  New  Orleans,  La 

Horaan  &  McB'adden,  Sar^>y.  La 

Andrews  Bros.  Coustriictton  Co.,  Baton  Rouge,  La 

Jeffries  &  Dameron,  English  Turn,  La 

George  Mercier,  New  Orleans,  La 

J .  A.  Carson,  Baton  Rouge.  La 

Davis  &  Freeman,  Birmingham,  Ala 

Leeper  &  Bobbitt,  Donaldsonville,  La 


Cents. 

12.94 
*12. 23 

14.20 

17 

17 

I4i 

14 

12.74 

17 

19i 

13J 


Cents. 
10 
*10 
14.20 
10 
17 

14 

12. 74 
15 
10 


$1,951.00 
1.844.50 
2.144.20 
2,  560.  00 
2,  567. 00 
2, 189.  50 
«.  114.00 
1. 923.  74 
2.  565. 00 
2, 935. 00 


BARATARTA  LEVEE  DISTRICT. 


No. 


2 
5 
6 
11 
14 
15 
17 


Name  and  address  of  bidder. 


The  Eltringham  Construction  Co.,  Natchez,  Miss. 

Roliert  McNamara,  Now  Orleans,  La 

Samuel  D.  Ross,  Birmingham.  Ala 

Jetfries  &■  Dameron,  English  Turn,  La 

J .  A .  Carson,  Bat^m  Rouge,  La 

Davis  <fc  Freeman,  Birm  in  ghaut .  Ala , 

Leeper  &  Bobbitt,  Donald.souville,  La 


Mvrtle  Grove  (1.002  R). 


Embank- 
ment, 
8,OC0  cu- 
bic vards. 


Cents 

21 
*  16 

10 

25 

18 

in 

O') 


97 


Base 

ditches. 

cte..  400  eu- 

bie  yards. 


Total  cost 
of  lovee. 


Cents. 
10 
*12 
16.97 
25 
17 
10 


$1,720.00 
1,328.00 

1,  42;').  48 

2.  100.  UO 
1.508.00 
1..500.  OO 


Remarks. — Proposals  marked  thus  *,  l»eiug  the  lowest  received  and  the  bidders  conMidered  resnou- 
sible,  are  recommended  for  acceptance. 


3040      REPORT    OF   THE    CHIEF   OF    ENQINEER3,   H.  fl.  AHMY. 

No,  17. — .'i but ract  of  jiropotalt  received  in  Ttf pome  lo  adverlitnucttt  rfo/ed  Seplewber  tO, 
1HS3,  opeued  Ait  day  bg  Capl.  John  MUIU,  Corpi  of  Engineere.for  Ike  conilniclion  of 
leveti  ill  fke  fourth  dietrict,  inyirotjiBj;  Miiniisippi  Biiicr — Contiuued, 

ATCHAFAI^TA  RIVEK. 


1 


of  \Mir.i. 

"'"""S.--^ 

Sa 

Embank- 
mentMd 

111'... Turds 

Tocal  pott 
at  ICYM. 

1? 

■  U.  411 

i.moS 

BBUBBH.—  Pro[<«anll 


st  reooivnl  nnd  tbe  ^tHitn  coiMtdBnd  fcapOB' 


dfw««pun™.' 

tmiu  levM 
diBtrlul. 

levBP  dlMricI. 

'tX- 

«     rmis 

»17,(»0.(» 
I0,7U.W 

»3«.DBB.ra 
1.  ass.  00 

H.om.M 

AlDOiilitWveradb;! 

IMklN) 

■' 

Ko.  18.— Abilract  of  proposaU received  t»  response  to  iidii-rt 
opened  tki»  dng  bn  Capt.  John  MilH«,  Corpe  of  Eiii/ini 
leveea  in  Ihe  fourth  dialrii-l,  improviag  MUeiasippi  River. 


Ukiteh  Statbs  Enuinkkr  Ofmcs, 
A'eio  Orleans,  La.,  Oetober  16,  IS! 
dated  Oilober4, . 
1-  the  constmolio 


AKK  JiOKGNK  LEVEE  DISTIUC, 


Nameuida<ldT«8 

ofptrtonsiuTiledtobid. 

Enilk 

Xo 

ilercd  Ion  bijEb  and 


APPENDIX  X  X REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3041 

No.  18. — Abstract  of  proposals  received  in  response  to  advertisement  dated  October  4j  1898^ 
opened  this  day  by  Capi.  John  Millis,  Corps  of  Engineers,  for  the  construction  of  levees 
in  the  fourth  district,  improving  Mississippi  River — Continued. 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 


3 
8 
9 


Name  and  address  of  bidder. 


T.  G.  Bmning  &.  Co.,  New  Orleans,  La 

R.  M.  Qnisley  &  Co.,  St  Lonis,  Mo 

Andrews  Bros.  Construction  Co.,  Baton  Roage,  La 


3 

8 
9 


T.  Gr.  Brnning,  New  Orleans,  La 

R.  M.  Qui^ey  &  Co.,  St.  Louis,  Mo 

Andrews  Bros.  Construction  Co.,  Baton  Rouge,  La 


Lake  Concordia  levee. 


Stations  570  to  597 
ploR  12  (2,712  lin- 
ear feet). 


Cents. 

75 

63 

*66 


$2,034.00 
1, 708.  56 
1, 789.  92 


Stations  606  plus  52 
to  634  plus  33 
(2,781  linear  feet). 


Cents. 

75 

63 

*66 


$2, 085. 75 
1.  752.  03 
1, 835.  46 


Stations  664  plus  77 
to  694  plus  60 
(2,983  linear  feet). 


Stations  604  plus  60 
to  725  (3,040  lin- 
ear feet) . 


Cents. 

75 

63 

♦66 


I 


I 


$2.  237.  25 
1,879.29  1 
1,968.78 

Cents. 

75 

63 

^66 

$2,  280. 00 

1,  915.  20 

2,  006. 40 

Remarks. — Proposals  marked  thus  *,  beine  the  most  advantageous  and  tiic  bidderH  responsible,  are 
recommended  for  acceptance.  Bid  No.  8  (R.  M.  Quigley  &.  Co.)  is  the  lowest,  but  an  it  is  a  conditional 
one  is  aot  therefore  considered. 

Amount  available $64, 535. 39 

Amount  covered  by  this  abstract 7, 600. 56 


Balance 66, 924. 83 

LAKE  BORGNE  LEVEE  DISTRICT. 


No. 


1 
2 
3 

4 
5 
6 


Name  and  address  of  bidder. 


Battle  ground  Rcpone 

(5,093  linear  feet).      (700  linear  feet), 


7 
8 
9 


H.  W.  Gribble,  New  Orleans,  La 

Alfred  Pierson,  New  Orleans,  La 

T.  G.  BruninK,  New  Orleans,  La 

Robert  McNamara.  New  Orleans,  La  . . 

John  Cleary,  New  Orleans,  La 

Robert  McNamara.  jr.,  New  Orleans, 

La 

James  B>Tne.  Baton  Rouge,  La 

R.  M.  Quigley  &  Co.,  St.  Louis,  Mo 

ews    liros.    Construction     C 


Andrews 
Baton  Rouge,  La 


Co. 


Cents. 
68| 
75* 
63.49 
63 
68 

58 

*56 

63 

66 


$3,  482.  34 
3,  819.  75 
3,  223.  55 
3,  208.  59 
3, 463.  24 

2, 953. 94 
2.  852. 08 
a,  208.  59 

3, 361.  38 


Cents. 


75 


65 
70 

58 

*56 

63 

66 


$525.  00 


455.  00 
490.00 

406.00 
393.  00 
441.  00 


St.  Clair 
(4,300  linear  feet). 


Cents. 
72i 
75^ 
63.49 
65 
66 

*60 
60 
63 


462.00       66 


$3,112.12 
3,  225. 00 
2,  730.  07 
2,  795. 00 
2, 838. 00 

•  2,  580.  00 
2, 580.  00 
2, 709. 00 

2,  838. 00 


Remarks.— Proposals  marked  thus  *,  being  the  lowest  and  the  bidders  responsible,  are  recommended 
for  acceptance.  The  proposals  of  Robert  McNanuvra,  jr.,  and  James  Byrne  on  St^  Clair  being  the 
same,  it  was  agreed  by  them  that  Mr.  McNamara,  jr.,  should  do  the  work. 

Amount  available $10, 294. 38 

Amount  covered  by  this  abstract 5, 824. 08 


Balance 4,470.30 


BNa94 'J  91 


3042       BEPORT    OF    THE    CHIEF    OF    ENGINEERS,   O.   S.  ABMY. 


Ho.  W.—AI'gli'inl  of  propo»aIfrfi>eired  in  rt»poji»etoadperlisrmenldateitXoTi('niber  SI,  IS9S, 
opened  thin  day  by  Capl  John  ilillU,  Corpt  of  EngitiBert,  for  Ike  revetment  of  hrei  ' 
the  fourth  diairiel,  improring  Mii'iitippi  Biver. 


I 

BARATARIA  LEVEB  DISTJUCT 

1 

"""'"d.lnr,"^" 

Tprt  SI.  Lpon 
middle  levPB 

Balle  Cbiuiie 
CoiifMsleD 

lOVW.    (IWlliB 

jrJ,T52  1inBiirf»t). 

lo«eiin09 
linwir  Iwtl. 

* 

n, '^-OrihWB.  Haw  Or- 

7*1 
7S 

•as.  41 

«3 

og 
at 

li.iis.a] 
i.mi» 

L<«nW. 

Oe«U. 

CWtt. 

i 

Alfred  PlnreoD,  Kb*  iir- 

„ 

tl«0.<X 

7B 

t 

T.  a.  Braniil^.  Sew  i)r- 

K    ' 

Bnliurl  McNi.mm.  Kaw 

88 

1,810,311 

OJ 

tODIol 

■   ' 

It.M,quici»y  i  <Ji/st. 

ISO-OO  ,    83 

^ 

1  ' 

ji.ndnira  Brn*.  CflnslrnO' 
Hnn  Co .  Bmon  ]{nng^ 

I  " 

GwrsB  E    Corbette,  Al. 
Blei«,Ln 

,,n.«l    « 

IM.OO  '    -r, 

=,«,..  no         » 

ua  vo 

1  - 

Nh.,b  u^  Vtdreu  rf  hlddar. 

<n.4g|i:r>«:ii 

(2,W4  lin 

BrJl«11.,(2,(»0  1m«irf«<,, 

1   , 

Oniu 

TBI 

«T 

i,ses,Bi     <7 

n,  SIMM 

a"K'.T.TiSr.sa:r'i' 

P'   ! 

Kotavrt  MoHuitfB,  Mew  (Menu 
K.  M.  QulBl<»y  «  Co.,  Ht  Louis,  M 
AndrPWB  IJriiB,  rons(ru.tloo  Co.. 

(A... 

l,34DSe 

LMOINI 

ID 

(liwguE.t.'orlwltP,  Algiors,  La 

' 

'  s, 

l,t.Q4 

75 

&rj.3.-, 

" 

1  sno,., 

Rkmabkb— ITnpfflmla  markrd  thim  *,  iH-inR  the  inont  advai.la(,'i.tiii»anii  ih,-  biddnm  n^npnn-iidf.  ai 
TecommKDdi'd  fnT;icceT>lanBi'.    Bid  No.8  (K. M. Quigle;  &  Co.)  I>  Clie  luweit,  bulidaa  conditionul  rii 
and  ia  noL  tb<-reron».  conaidftnd. 
Araounl  amllnhl.. tn.Hl. 


Vo.QO.—Jhstraci  of  propo$ah  received  in  ruaponie  to  adrerlieenieBi  dated  Decembtr  7.  189X, 
opened  th'ia  dan  **  ('apt.  John  3tilli»,  Corp»  of  E»gineer»,for  the  eomtraction  of  levee  in 
Ote  fourth  district,  improving  iliiiiaiippi  Biver. 

LOWER  TKNSAS  LEVEE  UISTlflCT. 


StarllnE  &  Smltb  Co..  GreenrllK  1 
Juliti  S<'ult  &  Soiw.  St.  lAuia,  Ma  . 
Mnniiiud  t^  Uibxuu.  Vii'kabiiru.  M 


Tor. 

Bt  Home  (723  K). 

bank. 

:x. 

of  levee. 

CtuU. 

's 

18  756:01) 

iS.oje.oD 

eivwl  BJiil  tbe  bldde 


APPENDIX  X  X REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3043 

United  States  Engineer  Office, 

New  Orleans^  La.,  February  1, 1894, 

No.  21. — Abstract  of  proposals  received  in  renponse  to  advertisement  dated  January  ^f ,  1804, 
opened  by  Capt.  John  MiUis,  Corps  of  Engineers,  for  the  construction  of  levees  in  the 
fourth  district,  improving  Mississippi  River. 


No. 


1 
2 


Name  and  address  of  bidder. 


HoTnan  8c  McFadden,  Welcome,  La 
J.  A.  Carooji,  Baton  Rouge,  La 


Morvillc  to  Greens,  en- 
largement (715  K). 


Embankment 
and  excava- 
tions, 45,000 
cnbic  yards. 


Total  coat 
of  levee. 


CenU. 

35     I     $15, 750. 00 
♦20i  ,       13,275.00 


Bkmarks.— Proposal  marked  tbns  *  is  the  lowest  received,  it  is  considered  reasonable,  and  the 
bidder  being  responsible,  it  is  recommended  for  acceptance. 

Amount  available , $35,000.00 

Amount  covered  by  this  abstract 13, 275. 00 

Balance 21,725.00 

United  States  Engineer  Office, 

Nexo  Orleans^  La.,  November  6, 1893. 

No.  1  (1895). — Abstract  of  proposals  received  in  response  to  advertisement  dated  October 
21,  1893,  opened  this  day  by  Capt.  John  Millis,  Corps  of  Engineers,  for  the  construction 
of  levees  in  the  fourth  district,  improving  the  Mississippi  Eiver. 


No. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

17 

18 

19 

20 

21 

22 

23 


Name  and  address  of  bidder. 


Jeffries  Sc  Dameron,  English  Tarn,  La 

Jno.  J.  Frawley,  New  Oneann,  La 

Israel  R.  Bobbitt,  Egg  Bend.  La 

R.  M.  Quigley  6c  Co.,  St.  Louis,  Mo 

The  Eltriu<ham  Constraction  Co.,  Natchez,  Miss. . . 

Henry  I).  Corbett,  Jesuits  Bend,  ^l^a 

James  N.  Ogden,  Baton  Rouge,  La 

T.  W.  Scott  &  Co.,  Baton  Rouge,  La 

Davis  Sc  Freeman,  Birminghan^,  ^l& 

Andrews  Bros.  Constmctiou  Co.,  paton  Rouge,  La. 

Donovan.  Dah>y  &  Co.,  Balon  Rouge,  La 

Edwin  B.  Hei^ason, Jiatchez,  Mins 

Manning  Sc  Ciibs^on,  Natchez,  Miss 

Robert  R.  Colquitt,  Shreveport,  La 

William  L.  Killebrew,  Memphis,  Tei>n 

Hayes  Bros.,  Welcome,  La 

Jolin  Mahoney,  Kansas  City,  Kans 

John  Scott  &*^Sons,  St.  Louis,  Mo 

(5eorge  Mercier,  Ne.w  Orleans,  La 

McLaughlin  Bros.,  Memphis,  Tenn 

Charles'  T.  Worthmgton,  Leota,  Miss 

S.D.Moody  6c  Co.,  Limited,  New  Orleans,  La 

Homan  6c  McFadden,  Sarpy,  La 


Pontchartrain  levee  district. 


Laurel,  lower. 


Ben  Hur,  lower. 


Embank- 
ment, 
27,000  cu 
bio  yards 


Cents. 
15 


14i 
*  11. 47 
13.45 


14.99 

12 

14.98 

13.47 

13.40 

15 

13.95 

15.47 

13.93 

15 

14.45 

14.70 

14.70 

1-4 


Total  cost 
of  levee. 


$4, 050. 00 


3, 915. 00 
3, 096. 90 
3,631.50 


4,  047.  30 
3, 240. 00 
4,044.60 
3, 636. 90 
3. 618.  00 
4, 050.  00 
3, 766.  50 
4, 176.  90 
3. 761. 10 
4, 050.  00 
3,901.50 
3,969.00 
3,969.00 
3, 915. 00 


12.8 


3. 456.  00 


Embank 

ment,    I  Total  cost 
37,000cu-,    of  levee, 
bic  yards. 


Centit. 
J5 


13.96 

*1L47 

13.47 


14.  70 

12 

14.72 

13.47 

13.40 

1.3.45 

14i 

14.98 

145 

16 

14.37 

14i 

14.43 

l*i 


13.2 


$5,  550. 00 


5, 165.  20 
4, 243.  90 
4, 983. 90 


5,  439.  00 
4, 440. 00 
5, 446. 40 
4, 983.  90 
4, 958. 00 
4, 976.  50 
5.  272. 50 
5,  542.  60 
5,  503.  75 
5,  920.  00 
5,  316.  90 
5,  365.  00 
.5,339.10 
5, 272.  50 


4,  884.  00 


Rem ABK8. — Proposals  marked  thus  ",  being  the  lowest  and  the  bidders  responsible,  are  re<;oiuaiended 
for  acoeptanoe. 


3044      REPORT   OF    THE    CHIEF    OF    ENGINEERS,   U.  8.  ARMY. 

Ho.  1  (1895), — Jbltracl  of  propotali  receired  tn  rciponie  to  aiivrrt'tietittal  dalrd  OuMtr 
tr,  IUSS,  opened  Ihit  day  by  Gapt.  John  MiUii,  Corp*  of  EAi/ineera,  far  IAe  an 
O]  lereet  in  llif  faurlh  diilrict,  improving  the  Mi»sit»ippi  Hirer — Coiitlnued. 


1 


—  "'-"—'»•'■ 

illatri.'t. 

Lake  a 

Ku, 

ToKtri  f  BtUiiign, 

anpiTiiuuB.-. 

^;^X 

Total  ™t 

KmbMlt 

ment, 
8.S(K)  Pt. 
bl.iy.rj. 

»?lBT™ 

Genu. 

«l,WO.M 

■18,07 
•11) 

» 

U.t5 

2,  3S5.  00 

1,  Tnu.  aa 
2.on.» 

1,  ei,  M 

Nil 

B.T1 
3 

2,  HI,  00 

1.  Koo.  00 
aliBsioo 

¥ 

11 

!■!?: 

18 

2.100.00 

aim  00 

■  "is  ■  ■ 

U.Sfl 
10 

,I..hnS«.tl(f8oiM,  8t.  Lnul..  M« 

f" 

im'.iM 
a'.sso.M 

i.aTa.M 

n 

I.  MO.  00 

"* 

~  ^""""" 

n-<-c  <ilHI 

I 

7,"~"  - 

eiii;. "  ~^ 

h".                       >,Mi..  ni,.l  aa.l™-»  of  Mder. 

HUnliaiik 

1,  EnelUh  Tarn.  Ln.. 


IsraelR,  BobiiiU,  K(Jitlli-w1.  La 

K.M.  UulgW^  Ci>,,  SL  LoniB.  Mo 

Tlin  Uliriua&um  CuDHtrnetiuii  Co..  MsMliei,  Misa, , 

IleiirTU,CarlHtt.  jMutlaltnia.  La 

DmvIs  &  Freunian,  Blnnhtgliani.  Am 

"     ■  ^riB.  Cuuatmcliim  C«.,  Hntiin  Itimge,  La. 


Wllliani  L.Kilbilintw,  Hnn|>hiK.  Ttn: 


liluiton,  1 
>..l.iniite 


It)  5. 120, 00 


1K1"S 

Lnheltorcne 

$150,000,00 

*50,000,00 

APPENDIX  X  X — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3046 

United  Statks  Engineer  Office, 

Xiw  Orleans,  La.,  November  7,  1893. 

No.  2  (1895). — Abstract  of  proposals  received  in  response  to  advertisement  dated  October 
Sly  1893,  opened  this  day  by  Capt.  John  MilliSj  Carps  of  Engineer Sj  for  the  construction 
of  levees  in  the  fourth  district,  impromng  Mississippi  Jiivei: 


No. 


1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


No. 


1 
2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Name  and  address  of  bidder. 


Poiitchartraiu  levee  district. 


Grenada,  t»nlarge- 
nient. 


I 


Sunshine 


The  Eltrinsham  Constraction  Co.,  Natchez,  Miss. . 

W.  L.  KUlberow,  Memphis,  Tenn 

Starling  &  Smith  Co.,  (Jreenville,  Miss 

James  N.  Ogden,  Baton  Kouge,  La 

Jame«  M.  Sullivan,  Memphis,  Tenn 

Manning  Sc  Gibson,  Villa  Vista,  La 

R.  M.  Quigley  4t  Co.,  St.  Louis,  Mo ^. . 

Ed  win  IJ.  Helgason,  Natchez,  M  iss 

Kobt.  K.  Colquitt,  Shreveport,  La 

Donovan,  Daley  &  Co.,  Baton  Kouge,  La 

John  Mahouey ,  Kansas  City,  Kans 

Michael  Hanick,  St.  Louis.'Mo 

Hayes  Bros.,  "Welcome,  La 

T.  W.  Scott  &  Co.,  Baton  Rouge,  La 

Andrews  Bros.  Construction  Co.,  Baton  Kouge,  La. 

Homau  &  McFadden,  Sarpy,  La 

Davis  &  Freeman,  Birmingham,  Ala , 

D.  B.  Hearin  &  Co.,  Baton  Rouge,  La 

JeA'ries  &  Dameron,  English  Turn,  La 

George  Mercier,  New  Orleans,  I-.a 

Israel  R.  Bobbitt,  Egg  Bend,  La 

John  Scott  Si  Sons,  St.  Louis,  Mo 

Chas.  T.  Worthington,  Leota,  Miss 


Embank- 
ment, 
24,000  cu- 
bic yards. 


Cents. 
12i 

13f 

12.  70 
13.23 

lU 
12.93 

16 

14.47 

12.40 

17.84 

13 

16 

12 

13 

11.90 

13.  40 


Total  cost 
of  levee. 


$3,  000.  00 
3, 450.  00 
3.  280.  00 
3. 048.  00 
3. 175.  20 

2.  700.  00 

3,  103.  20 
3.  840.  00 

3,  472.  80 

2,  970.  00 

4,  281.  00 
3,120.00 

3,  840.  00 
2,  H80.  00 
3. 120.  00 

2,  850.  00 

3,  210.  00 


10 

12.24 

18 

14.45 

17 


2,  400.  00 
li.  937.  60 
4,  320.  00 

3,  468.  00 

4,  080.  00 


Embank- 1 

ment,     I  Total  cost 
40,000  cu-i    of  levee, 
bic  yards.' 


97 
40 


Cents. 
13.45 
14.99 
I3i 
14.70 
11143 
12.  94 

12.  39 
17 
15 
12 
14 

m 

15 

M2 

13 

13.  60 
13.03 
14.70 
12J  i 
13.24 
15.45 
14.97  1 
15i 


$5,  380.  00 
5,  990. 00 
5,  300.  00 
5,  880. 00 
5,  772.  00 
5, 176.  00 
4,  956. 00 
0,  800.  00 
6, 388.  00 

4,  960. 00 

5,  600. 00 
5,  000.  00 
6, 000.  00 

4,  800. 00 

5,  200. 00 
5,  440.  00 
5,  320.  00 
5,  880. 00 
5, 100.  00 
5,296.00 
6, 180.  00 

5.  988.  00 

6,  200. 00 


Name  and  address  of  bidder. 


The  Eltringham  Construction  Co.,  Natchez,  Miss 

William  L.  Killebrew,  Memphis,  Tenn 

Starling  <k  Smith  Co.,  Greenville,  Miss 

James  N.  Ogden,  Baton  Rouge,  La 

James  M.  Sullivam,  Memphis,  Tenn 

Manning  &:  Gibson,  Villa  Vista,  La 

R.  M.  Quigley  &  Co.,  St.  Louis,  Mo 

Edwin  B.  Ilelgason,  Natchez,  Miss 

Robert  K.  Colquitt,  Shreveport,  La 

Dimovan,  I>aley  &  Co.,  Baton  Rouge,  La 

John  Mahoney.  Kansas  ('ity,  Kans 

Michael  Hanick,  St.  Louis,  Mo 

Haves  Bros.,  Welcome,  La 

T.  W.  Scott  &  Co.,  Baton  Rouge,  La 

Andrews  Bros.  Construction  (-o..  Baton  Rouge, La 

Homau  &  Mc  Fa<lden,  Sarpy,  La 

Davis  &  Freeman,  Birmingham,  Ala 

D.  B.  Hearin  &  Co.,  Baton  Rouge,  La 

JeflFries  &  Dameron,  English  Turn,  La 

George  Mercier,  New  Orleans,  La 

Israel  R.  Bobbitt,  Egg  Bend,  La 

Johtt  Scott  Sc  Sons,  St.  Louis,  Mo 

Charles  T.  Worthington,  Leota,  Miss 


Pontehartrain  leve(<  district. 


Virginia. 


liorio. 


Embank- 
ment, 
36,  000  cu 
bic  yards, 

Cent/t. 
13 

14.  4.3 
13 

12.  99 
13.41 
14.94 
12.39 
12.75 
14.47 
10.  40 
14.83 
13 

15 

12 

13 

12.70 

13.30 

14i 

12i 

13.  44 
13i 
14.45 
14i 


Total  cost 
of  leve*!. 


$4,  080.  00 
5,  194.  80 
4,  680.  00 

4,  676.  40 
4,827.60 

5,  378.  40 

4.  460.  00 
4, 590.  00 
5, 209.  20 
4, 104.  00 

5,  338.  80 

4,  680.  00 

5,  400.  00 
4, 320.  00 
4, 680.  00 
4,  572.  00 

4,  788.  00 

5,  220.  00 
4,  860.  00 

4.  838.  00 
4, 950.  00 

5,  202.  00 
5, 310.  00 


Embank- 
ment, 
10,  OOOcu- 
ibicyards. 


Total  cost 
of  levee. 


CenU. 

12 

$1, 200. 00 

13.93 

I,  393. 00 

12i 

1,225.00 

13.99 

I,  399. 00 

13.  22 

1,  322.  00 

14.93 

1.493.00 

11.93 

1,193.00 

15 

1,  500.  00 

12.  90 

i,  290.  66 

16 

1.  600. 00 

m 

1.  250.  00 

15 

1,500.00 

12 

1,  200. 00 

14 

1.400.00 

14 

1,  400.  00 

14.30 

1,  430. 00 

15 

1,  500.  00 

15 

1,  500.  00 

13. 44 

1,344.00 

14} 

1,  475. 00 

14.45 

1,445.00 

18 

1,  800. 00 

Rrmarks.— Proposals  marked  thus  *,  being  the  lowest  and  the  bidders  considered  responsible,  are 
recommended  for  acceptance.    Bid  No.  23  received  after  the  time  set  for  the  opening  of  bids. 


3044      REPOItT    OF    THE    CHIEF    OF    ENGINEERS,  V.  S.  ARMY.                      H 

Ko.  1  (1895).— Jftilrart  of  proposaU  reciiced  i»  respavse  to  adivrtiteMtuI  datid  Oetohfr      1 
SI,  lS9.i,  opeafd  lliia  dav  hf/ Capt.  John  Afitlia,  Corpt  of  Euf,intsri.  for  tU  canHrucHon       M 
oS  (ci'oM  (n  thtfowlh  ditlrfcl,  impropinff  iU  Miniuippi  River— CoaWnwA.                           1 

Kg. 

Naini  mid  luldrBBS  at  biOiIer. 

Fimloharlrnin  llwM 
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Tow1»  to  Billing?!, 

Embank. 
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tV«(». 

«,  060.00 

""'SJffi.M 
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IT.tf 

'!:R:!; 

sis 

I.tM.W 

i 

..      ... 
ia:» 

13 

11 

IkSIl.  DO 

1. nod.  00 
simflo 

T.  W.  BcMttAtCD.,  Bal<iBHod|.-f.  Ln 

ir 

""i,'M7"ii 
Lwaoo 

l.«u,o(i 

)l 

A«.lr..—  Pr..-  c«n-tr"Mi.m  To,,  I!«tgo  Rnu^B.  Lb, 

a,  100.  oil 

ITOIIOO 

I 

I 
r   » 

S,., 

1. 7oo.ua 

S,J37:50 

8,007.  00 

?h 

is 

11,  w 
18 

1,27S.<I0 

MS-*" 

LUO.op 

MctiWithUn  n™-.,  Momplils,  Tean 

H«n.«ii  &  flcFada™,  airpv.  La 

14.  S 

3.  200.  IMI 



Iluniy 


U.C^bei 


,  Juulta  I 


I,  Mo 

in  Co.,  Hstchei,  Mil 
BDil.  Lb 


Duiidvsn,  Dulov  &  Co.,  Ilninn  Kiingn.  La. 
Mniining&GltiBon.  Nat'    -    ■"'- 
WillUm  L.  Killebrew,  U 

Ji>bii  Malicn'iey.  KaiiSBH  cKy.  Kai 
GevrgH  Uervlor,  Mev  OrteanB,  Ia 
MclJiuglilln  Uroa..  Hen>|il>iH,  Teiiii 
Charity  T.  Worlhluiilon,  Lsoln.  Mi 
K.  II.  Uiwdf  ti  Cu..  Limited.  Stv  > 


arkeil  lUua 


I'ontrliarlrBJi 
evee  distntt. 

Lake  ltdrene 
lcivee  diBr.rJi't. 

1 II 

$150,000,00 
B,  061.30 

MO.000.00 

140,939.70 

41.475.50 
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United  States  Engineer  Office, 

Xtw  Orleans,  La.,  November  7,  1893. 

No.  2  (1895). — Abstract  of  proposals  received  in  response  to  advertisement  dated  October 
glf  189Sf  opened  this  day  by  Capt.  John  Millis,  Carps  of  Engineers,  for  the  construction 
of  levees  in  the  fourth  district,  improving  Mississippi  River, 


No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Name  and  addreas  of  bidder. 


Pontcliartraia  l«v«ai  district. 


Grenada,  onlargo- 
uient. 


SunHbiiie. 


Tbe  Eltringham  Constraction  Co.,  Natcbez,  Mian. . 

W.  L.  Killberew,  Mempbin,  Tenn 

Starling  &  Smitb  Co.,  Greenville,  Miss 

James  N.  Ogden,  Baton  Kouge,  La 

James  M.  Sullivan,  Memphis,  Tenn 

Manning  &,  Gibson,  Villa  Vista,  La 

R.  M.  Ouigley  &  Co.,  St.  Louis,  Mo ^. . 

Edwin  li.  Helgaaon,  Natobez,  Miss 

Kobt.  K.  Colquitt,  Sbreveport,  La 

Donovan,  Daley  &  Co.,  Baton  Kouge,  La 

John  Mabunej,  Kansas  City,  Kans 

Micbaoi  llanick,  St.  Louis,  Mo 

Hayes  Bros.,  Welcome,  La 

T.  W.  Scott  «fe  Co.,  Baton  Kougis  La 

Andrews  Bros.  Construction  Co.,  Baton  Rouge,  La. 

Horaau  &  McFadden,  Sari>y,  La 

Davis  &  Freeman,  Birmingham,  Ala 

D.  B.  Hearin  &  Co.,  Baton  Rouge,  La 

Jeflries  &  Dameron,  English  Turn,  La 

George  Mercier,  New  Orleans,  La 

Israel  R.  Bobbitt,  Egg  Bend,  La 

John  Scott  &  Sons,  St.  Louis,  Mo 

Cha«.  T.  Worthington,   Leota,  Miss 


Embank- 
ment, 
24,000  cu- 
bic vards. 


Cent*. 
12i 

l^i 
13f 

12.  70 
13.23 

Hi 

12.93 

16 

14.47 

12.40 

17.84 

13 

16 

12 

13 

11.90 

13.  40 


Total  cost 
of  levee. 


$3,  000. 00 
3, 450.  00 
3,  280.  00 
3,  048.  00 
3,175.20 

2,  700.  00 

3,  103.  20 
3.  840.  00 

3.  472.  80 
2. 976.  00 

4,  281.  00 
3,120.00 
3,  840.  00 
2, 880.  00 
3, 120.  00 
2, 856.  00 
3,  216.  00 


Embank- 
ment, 
40,000  cu- 
bic yards. 


*10        I 

12.24 : 

18         , 

14.45 

17 


2,  400.  00 
'.I  937.  60 
4,  320.  00 
3, 468.  00 
4, 080.  00 


Cents. 
13.  45 
14.99 
13i 
14.70 
11143 
12.  94 

12.  39 
17 

15.97 
12.40 
14 

m 

15 
M2 
13 
13 
13 
14 
125 

13.  24 
15.45 
14.97 
154 


60 
03 
70 


Total  cost 
of  levee. 


$5,  380.  00 
5,  996. 00 
5,  300.  00 
5,  880.  00 
5,  772.  00 

5,  176. 00 
4,  956. 00 

6,  800. 00 
6, 388.  00 

4,  960. 00 

5,  600. 00 
5,  000. 00 
6, 000.  00 

4,  800. 00 

5,  200. 00 
5, 440.  00 
5,  320.  00 
5, 880.  00 
5, 100.  00 

5,  296. 00 

6,  180.  00 

5,  988.  00 

6,  200. 00 


Pontchartrain  levt'<*  district. 


Name  and  address  of  bidder. 


The  Eltringham  (Construction  Co.,  Natchez,  Miss . 

William  L.  Killebrew,  Meuiphis,  Tenn 

Starling  <fe  Smitb  Co.,  Greenville,  Miss 

.Tames  N.  Ogden,  Baton  Rouge,  La 

James  M.  SuUi v»n,  Memphis,  Tenn 

Manning  &^  Gibson,  Villa  Vista,  La 

R.  M.  Quigley  &  Co.,  St.  Louis,  Mo 

Edwin  B.  Uelgason,  Natchez,  Miss 

Robert  K.  Colquitt,  Sbreveport,  La 

Donovan.  Daley  &.  Co.,  Baton  Rouge,  La 

John  Mahoney.  Kansas  (Mty,  Kans 

Michael  Uanick,  St.  Louis,  Mo 

Haves  Bros.,  Welcome,  La 

T.  W.  Scott  &  Co.,  Baton  liouge.  La 

Andrews  Bro.s.  Construction  ('o..  Baton  Rouge,  La. 

Homan  &  Mc  Fadden,  Sarpy,  La 

Davis  &  Freeman,  Birmingham,  Ala 

D.  B.  Hearin  &.  Co.,  Baton  Rouge,  La 

Jeffries  &  Dameron,  English  Tiim,  La 

George  Mercier,  N«w  Orleans,  La 

Israel  R.  Bobbitt,  Egg  Bend,  La 

John  Scott  Sc  Sons,  St.  Louis,  Mo 

Charles  T.  Worthington,  Leota,  Miss 


Virgiuia. 


Lorio. 


Em  bank - 

nu*nt, 
36,  000  cu- 
bic vards. 


Cents. 
13 

14.43 
13 

12.  99 
13.41 
14.94 
12.39 
12.75 
14.47 
10.  40 
14.83 
13 

15 

12 

13 

12.70 

13.30 

U.i 

12i 

13.  44 
13i 
14. 45 
14i 


Total  cost 
of  levee. 


$4,  680.  00 
5, 194.  80 
4.  680.  00 
4,  676.  40 

4,  827.  60 

5,  378.  40 

4,  460.  00 
4, 590.  00 

5.  209.  20 
4, 104.  00 
5,  338.  80 

4,  680.  00 

5,  400.  00 
4,  320.  00 
4,  680.  00 
4,  572.  00 
4.  788.  00 
5, 220.  00 
4,  860.  00 
4.  838.  00 

4,  950.  00 

5,  202.  00 
5, 310.  00 


Eui  bank- 
men  t, 
10,  000  cu- 
bic yards. 


Total  cost 
of  levee. 


Cents. 

12 

$1,  200.  00 

13.  93 

1,  393. 00 

12i 

1.  225.  00 

13.99 

1, 399.  00 

13.22 

1,  322.  00 

14.93 

1.493.00 

11.93 

1, 193. 00 

15 

1.  500.  00 

12.90 

1,290.00 

16 

1.  600.  00 

m 

1,250.00 

15 

1,500.00 

12 

1,200.00 

14 

1.  400.  00 

14 

1,  400.  00 

14.30 

1,  430. 00 

15 

1,  500.  00 

15 

1,  500.  00 

13.44 

1,  344.  00 

14} 

1, 475.  00 

14.45 

1,445.00 

18 

1,  800. 00 

Remarks.— Proposals  marked  thus  *,  being  the  lowest  and  the  bidders  considered  responsible,  are 
recommended  for  acceptance.    Bid  No.  23  received  after  the  time  set  for  the  opening  of  bids. 
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(iCTOSH  the  ilifttiirbod  cribbing  before  it  broke  up  and  washed  t)irongli  the 
A  new  lino  was  innnediately  started  farther  downstream.  By  daylisht  this 
line  had  1>ecu  extended  out  to  the  channel  which  had  cut  and  wanned  out  the  flirt 
line  of  cribbing.  Tlie  velocity  w:i8  so  great  and  the  water  bo  deep  that  it  was 
impoHdiblo  to  put  down  any  more  timbers. 

1  then  wont  around  the  crevasse  in  a  skiff  to  the  upper  side.  Here,  also  the  forces 
hud  suspended  work.  The  end  of  the  crib  had  reached  a  channel  that  had  cut  in  tiie 
upper  side,  and  owing  to  the  velocity  of  current  and  depth  of  water  no  mo|^  crib- 
lung  could  1)0  i)ut  down.  It  was  apparent  from  surface  of  the  water  that  adeep  and 
wide  chaunol  had  cut  through  the  butture  all  the  way  out  to  the  edge  of  the  river 
bnnk  innnediately  in  front  of  the  crevasse.  The  break  was  then  about  2&  feet 
wide. 

I  regarded  the  questicm  of  closing  as  hopeless.  This  opinion  was  shared  by  the 
])lant4)r8,  and  all  concluded  to  abandon  the  attempt.  A  few  hoars  iQight  ha^e  been 
spent  in  an  attempt  at  further  work.  There  is  not  a  doubt  but  that  any  Airther 
effort  would  havu  proved  futile  and  but  a  waste  of  labor  and  material.  If  the 
proper  material  and  appliances  had  been  on  hand  1  am  sati'jfied  that  by  using  the 
twosectiouH  of  spurs  of  old  levee  the  width  of  the  crevasse  ooald  have  been  oon- 
iined  to  700  feet.  I  had  no  authority  to  use  material  for  such  purpoae,  and  then 
being  no  one  on  the  ground  to  undertake  such  work  nothiug  was  done. 

I  notified  you  by  wire  of  the  abandonment,  collected  the  scattered  materiali  and 
moved  the  barges  and  boats  back  to  th<'ir  respective  stations. 

In  lesH  than  two  days  the  work  done  by  Alex  Eltringham  &  Co.  on  their  1894  con- 
tract was  eiitirelj'  washed  away. 

After  abaiidonineut  the  crevasse  continued  to  enlarge  rapidly,  and  by  June  28^  or 
five  days  lat<'r,  had  ac(iuired  a  width  of  748  feet.  At  the  jiresent  date  all  enlarge- 
ment h:is  ceased  and  the  break  is  1,217  feet  wide.  The  water  is  falling  rapidly  and 
there  IS  1)ut  little  llow  through  the  opening.  Soundings  made  across  the  month  of  the 
crevasse  oil  July  17  develo])  from  5.5  to  7. 5. feet,  an  average  of  about  6  feet  of  water 
passing  through  the  opening  with  a  velocity  of  about  2.5  feet  per  second.  The  water 
was  theu  Just  9  feet  lower  than  when  the  break  occurred. 

Shortly  following  the  occurrence  of  the  crevasse  as  the  break  widened  theeonntiy 
in  the  rear,  above  and  below,  rapidly  iilled  up  with  crevasse  water.  Its  first  dispo- 
si'ion  was  to  work  to  the  rear  until  it  met  the  ridges  along  the  west  bank  of  Bayoa 
>'rancai8  and  New  Kiver,  when  it  took  a  northerly  and  northeasterly  direction  until 
the  hill  lands  Averc  met.  It  was  then  forced  around  the  heads  of  those  streams,  and 
having  lilled  the  lowlands  in  the  rear  backed  up  toward  the  Mississippi  River.  It 
was  fully  a  week  after  the  occurrence  Ix'fore  any  water  showed  on  the  rear  of  the 
]>lantati(>ns  5  miles  below  th<»  crevasse. 

From  ))eroonal  inspection  and  observation  and  from  data  obtained  troia  the  paro- 
chial authorities  the  following  ap]>roximate  stat-ement  is  compiled: 

'I'otal  area  oveiHowed acres..         382^400 

Cultivated  land  overllowed: 

Sugar do...  14,933 

Corn do...  n,4Si 

Rice do...  S,720 

Cotton do...  9^229 

Tobacco do...  142 

Total do...  391,485 

Kailroad  track  in  overllowed  section miles..  44 

Track  on  whi<h  tratlic  was  suspended do...  30 

Fut'uuatvd  damaijc. 

Agriculture $2,250,420 

Live  stock 21,600 

Drainage  and  canals 19^300 

Huihlings  and  fences 82^000 

Railroads 82,400 


Total 2,385,920 

Very  n^spcct fully,  your  obedient  servant, 

W.  J.  Harder, 

A88i8tani  Engineer, 
Capt.  .John  Mili.is, 

Corps  of  Kng in €(')'«,  V.  S,  A. 
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The  report  of  Assistaut  Engineer  John  Smyth,  jr.,  in  local  charge  of  the  Lake 
Borgne  and  Barataria  districts,  is  as  follows: 

Nbw  Orleans,  La.,  August  4,  Jt^9S, 

Sir:  I  have  the  honor  to  submit  the  following  report  of  levees  in  the  Lake  Borgne 
and  Barataria  districts  daring  the  high  water  of  1893. 

LAKE   liORGNE    DISTRICT. 
UNITED   STATES  LEVEES. 

Slaughter-house  levee  {98S.o  L), — This  levee  showed  no  defects;  revetment  is  in  good 
condition,  and  tile  drains  carried  oif  all  seepage  water. 

Slaughter-house  extension  levee  (968.5  L) :  Considerable  wave  wash  occurred  dur- 
ing month  of  June,  and  was  arrested  by  placing  sacks  filled  with  earth  on  river 
slope.  This  wave  wash  was  due  to  the  temporary  revetment  having  been  damaged 
by  waves  and  swells  from  passing  steamers. 

There  was  a  slough  on  land  slope  extending  to  within  1  foot  of  land  edge  of  crown 
and  along  slope  for  a  distance  of  about  80  feet,  caused  by  cattle  tramping  on  the 
leveo  which  had  \)ecome  softened  by  seepage  water,  there  being  no  tile  drains  to 
carry  it  off.  The  levee  in  front  of  Montgomery's  warehouse,  which  was  not  repaired 
by  l'iute<l  States  force  in  February,  was  raised  about  1  foot  for  a  distance  of  about 
180  feet,  to  withstand  extreme  height  of  flood. 

liog  Ivne  (.%v>  L). — Slight  wave  wash  between  station  stakes  0  and  0  plus  75,  and 
between  4  and  5,  caused  by  water  under  washing  foot  of  revetment. 

Tiic  phmks  forming  revetment  facing  at  these  points,  since  decline  of  river,  have 
been  fonnd  to  be  about  1  foot  shorter  than  was  required;  therefore  the j' did  not 
enter  original  ground.  Tile  drains  kept  land  slope  of  levee  free  from  seepage  water 
during  entire  llood. 

I'xmzano  lerrc  (in]9  L). — This  levee  showed  no  weakness.  Revetment  is  in  good 
condition  and  eliect  of  tile  drains  very  satisfactory. 

CJuilmttie  Cemetery  Urve  (U69.5  L). — No  defects  in  embankment  revetment  or  tile 
drains  have  been  discovered. 

Dchoiislicl  Icree  ('J^o  L). — Embankment  showed  no  weakness.  Revetment  is  in  good 
condition  and  tile  drains  ]>erformed  well. 

renin  Crorc  Icree  (97.i  L). — Two  sloughs  occun*ed  on  land  slope.  Loose  earth  was 
phiccd  on  river  slope  to  a  height  of  about  1  foot  above  level  of  water,  with  satisfac- 
tory resnlt.  These  sloughs  were  caused  by  seepage  water,  tile  drains  having  been 
oniitt<Ml,  owing  to  lack  of  funds. 

Tiierc  was  a  large  leak,  caused  by  crayfish  or  muskrat,  between  station  6  and  sta- 
tion 7,  through  wliich  tiiere  was  a  considerable  flow  of  water  during  entire  time  that 
water  remained  against  embankment,  notwithstanding  efforts  of  local  authorities  to 
stop  it,  and  as  it  was  not  serious  no  work  was  done  by  the  United  States. 

stttrif  upper  Urce  ('^4  L). — One  crayfish  leak  developed  at  toe  of  land  slope,  150 
feet  above  Story  crevasse  of  1892. 

Loose  ear^h  was  placed  in  a  mud  box  on  river  side,  by  direction  of  local  authori- 
ties, Imt  it  ha<l  little  effect.  Some  seepage  at  toe  of  land  slope,  owing  to  absence  of 
tile  drains,  which  were  omitted  owing  to  lack  of  funds. 

Sturi/  lower  Urce  (X'tL). — Slight  wave  Wiish  between  station  1  and  station  10. 
Line  of  tile  drains  under  lower  end  of  this  levee  discharged  during  entire  flood,  but 
as  no  washing  around  tiles  was  discovered  work  to  check  flow  of  wat^r  was  consid- 
ered un  necessary. 

Ii'ciKtsr  hver  ( 9:il  L). — Excepting  wave  wash  between  stations  0 plus  50  to  2,  and  4 
to*»,  eiubankinent  showed  no  weakness.  Wave  wash  was  arrested  by  placing  sacks 
tilled  with  earth  on  river  slope. 

Ovamje  (hove  tipper  ( 9S0  L)  and  lower  (9S0  L)  levees  showed  slight  seepage  owing 
to  absence  (»t  tile  <lrains. 

Enijliah  Turn  lerce  (9S1.5  L)^  1893-'9l,  showed  no  defects. 

CREVASSES. 

St.  Clair  {'js :  A),  — Bre.ik  occurred  Juno  14  at  about  noon,  and  was  closed  .June  15 
at  11  a.  ni.  Width  10  feet;  average  depth  of  water  through  break  was  6.5  feet. 
This  crevasse  was  cause<l  bv  cravlish  leak. 

Ildrlnn  crcra.sse  {Inn.].^  L). — Occurred  June  18  at  about  4  p.  m.,  and  was  closed 
June  'M)  at  '2  j).  in.  Cause  of  break  was  the  blowing  or  washing  out  of  a  wooden 
rJce  iliiine.     \Vi<ltli  of  br<'ak,  187  feet;  average  depth  of  water  4.3  feet. 

/'icrrr  Cossv  rrerasae  {VIS  L). — Occurred  June  20,  at  9  a.  m.,  and  was  closed  at  5 
p.  in.  the  same  <lay.  Break  resulted  from  leak  made  by  "fiddlers."  These  little 
animals  are  very  numerous  in  this  localitv.  Width  of  break  was  12  feet,  and  aver- 
age (le])th  of  water 8.3  feet. 

IJiyh-water  protection  hij  State  and  loeal  authorities. — Levee  in  front  of  Story  resi- 
dence (;>73.5  L)  raise<l  about  eight- tenths  of  a  foot  on  river  edge  of  crown  for  a  dis- 
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taiice  of  1,900  feet.  Levee  Just  below  Unitod  States  Story  lower  leveo  (975  L) 
raised  about  1  foot  for  a  distance  of  100  feet.  Nnmerous  crayfish  leaks  in  old 
levee  betweeu  Story  lower  levee  and  Lake  Borgno  Canal  were  worked  on.  Lereo 
from  Lake  Borgno  Canal  down  to  a  point  about  2,500  feet  below  had  many  leaka, 
most  of  which  were  worked  on. 

For  a  distance  of  about  2,000  feet  above  to  a  point  aboat  1,500  feet  below  the 
dividing  line  of  St.  Bernard  and  Plaiiuemine  parishes  the  levee  leaked  badly.  Some 
work  was  done  by  local  levee  board.  From  a  i)oint  aboat  ly5(X)  feet  above,  down  to 
the  upper  end  of  the  United  States  Orange  Grove  upper  levee,  the  old  levee  was 
raised  about  eight-tenths  of  a  foot  with  sacks  tilled  with  earth.  Some  crayfiBh 
leaks  in  about  2,(XX)  linear  feet  of  old  levee  on  Caernarvon  plantation  were  worked 
on.  Old  levee  between  United  States  Orange  (»rove  upper  and  lower  levees  (979.5 
L)  was  raised  about  1  foot  for  a  distance  of  about  1,000  feet.  Some  leaks  in  the  old 
levee  on  St.  Clair  plantation  (982  L)  were  worked  on,  and  levee  for  a  distance  of 
about  100  feet  was  raised  about  1  foot.  The  crevasse  which  occurred  in  this  line 
of  levee,  as  i>reviou8ly  stated,  was  closed.  Levee  on  Mon  Plaisir  and  Scarsdale 
plantations  showed  some  leakB,  and  work  was  done.  Batture  levee  on  Stella  plan- 
tation was  washed  away,  and  th<»  old  levee  about  2(X)  feet  back  was  raised  about  1 
foot  for  a  distance  of  about  2,(XX)  feet. 

Harlem  crevasse  (1(X)3.2  L)  and  Pierre  Cosse  crevasse  (1013  L)  were  closed. 

UAHATAUIA    DISTRICT. 

« 
rXITKD  STATKS   LEVKF.S. 

Magnolia  Jevvc  (9S0.'t  Ji), — One  largo  leak,  caused  by  crayfish  or  mnskrat  in  lower 
section,  was  stopped  by  building  cotferdam  of  sacks  filled  with  earth  on  land  side. 
Kevetuieut  in  good  con<lition  and  tile  drains  performed  well. 

Fort  St,  Lfon  uppvr  lerve.  {9Sl..'i  li). — Showed  no  defects.  The  old  levee  in  ftontof 
Fort  St.  Leon  residence  was  raised  about  eight-tenths  of  a  foot  for  a  distance  of 
1,2(H)  feet. 

Fort  St.  Leon  lower  le.ree  (0S,\o  7?). — Showed  no  weakness. 

lU'lle  (  hoHHe  ererattsv  levee  {083  Jl). — (Mm*  craylisli  leak  levelope<l,  and  was  stopped 
by  plaeing  loose  earth  in  **  mud  box  "  ou  rivei*  side.     Tile  irains  performed  well. 

^ Utile  chiisse  to  (UmerHn'ion  levee  {U8n  li). — Slight  wave  wash  on  npper  section  was 
arrested  by  placing  sacks  of  earth  on  river  slope.  Tile  drains  ]>erformed  well  and 
rcvrtnicnt  is  in  good  condition. 

Concord  lever  (H87  I!)  and  Oak  Point  levee  (AV,s\.7  7?). — Showed  no  defects. 

Live  (hik  levrv  (fOo..;  Ji). — Slight  wave  wash  on  upper  section. 

Hafipji  Point  levee  (:H)l.'t  li ). — Wave  wash  from  stations  to  station  14  was  arrested 
l)y  ])laciiig  sacks  of  earth  on  river  slope.     Tile  drains  performed  well. 

CKEVASSKM, 

Magnolia  ciTvasse  (979  1?)  occurred  Jnn<'  15  at  9  a.  m.,  and  was  closed  Jnne 25 
at  I)  ]>.  ni. ;  break  was  caused  by  a  craylisli  leak;  it  was  IM  feet  wide  with  an  aver^ 
age  (b*])ili  o\'  water  ").()  feet. 

Uartlioleiny  crevasse  ( 101 1..")  \l)  occurred  .Tune  11  at  noon  and  was  closed  Jnne  15 
at  about  <)  ]>.  ni.  This  break  was  caused  by  tlni  washing  out  of  an  old  rice  flume. 
It  was  ir>  feet  wid<'.  and  averagt*  de])th  of  water  through  1)reak  was  6  feet. 

Uitlh-natrr  protection  Inj  State  and  loeal  anthoritieH. — Magnolia  crevasse  (979R),  pre- 
viously nientinned,  was  closed  by  local autliorit i(^s  and  citizens  in  neighborhood. 
old  b'vee  between  V.  s.  ViwV  St.  Le<m  iippt^r  and  lower  levees  was  raised  about 
eight-tenths  i''M)t  for  a  distance  of  about  1,(MX)  feet. 

l^e\ee  between  Helle  Ch.iKse  crcivasse  and  IJello  Cliass*' to  Concession  United  StatM 
levees  had  many  lejiks  worked  on. 

Numerous  leaks  in  old  levee  on  Sarah  plantation  (990.7  R)  were  stopped.  Old 
lovet!  just  belowstari)lautation  (99.'). r»  \i )  wasbadly  wave  washed  and  had  many  leaks. 
T<'ni))or:jrv  rei)airs  wtrni  made.  Some  leaks  in  leve»5  along  front  of  Myrtle  Grove 
plantation  (  HM»1  \\)  wert'  stoi»i)ed.  Nunnrous  leaks  in  old  leveo  ou  Oakland  plan- 
tation (  lOiKl.'J  KM. just  abovi^  .lunior,  La.,  were  woi  ke<l  <m.  Some  crayfish  leaks  in 
old  levee  on  Peer  IJaugt'  plantation  il(M)l  K)  were  worked  on;  crevasse  at  Bar- 
tlmleuiv  settlement  (1011..")  I»  •  was  closed. 

I!(  marks. — The  iluuie  whitii  <'ansed  tin*  Tlarleni  <'revasse  was  left  open  for  some 
tiuH' before  tlic  break  occurr^'d  and  tin*  washing  of  earth  under  the  box  was  not 
tletected  by  Icx'al  inspector.  Had  llume  been  closed,  any  serious  weakness  conld 
li.'ive  bi-en  disco\eretl  and  break  avoided.  The  other  crevasses  in  these  districts  were 
of  U't  iuiportaiici'.  They  were  in  siuall  levees  which  had  wide  batturoB  ^own  with 
wilio'.\.N,  wlu-re  little  tronhh'  was  ex|>ected  or  fe.ared. 
\'ei'v  rcsju'ct fully,  your  nbejlieni  servant. 

J.  Smyth,  Jr. 

Capt.  .h)HN    Mil. I, IS, 

Cni'jt.^  o/  Fu'jiue*  r>^,  U.  S.  A. 
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Money  statements, 

LOWER   TENS  AS   LEVEE   DISTRICT. 

Juuo  1,  1893,  balance  unexpended $16,675.43 

Amount  allotted  from  act  approved  March  3,  1893 132,  000. 00 

Total  available 148,675.43 

May  31,  1894,  amount  expended  during  fiscal  year: 

Construction  and  repairs  of  levees $124,774.69 

Protection  of  levet'S 2,  556.  56 

Treasury  settlement 123.  30 

127,454.55 

May  31,  1894,  balance  unexpended 21,220.88 

(  Amount  that  oan  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  132,  000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

ATCHAFALAYA   LEVEE   DISTRICT. 

June  1,  1893,  balance  unexpended $27,116.33 

Amount  allotted  from  act  approved  March  3,  1893 152,000.  00 

Total  available 179,116.33 

May  31,1894,  amount  expended  during  fiscal  year; 

Construction  and  repairs  of  levees $160,  830.24 

Protection  of  levees 4, 109. 48 

164,  489.  72 

May  :n,  1894,  balance  unexpended 14,626.61 

(  Amounttliatcan  be  profitably' expendedinfiscalyearendingjune30, 1896  152, 000. 00 
'  Subuiitted  in  com])lianee  with  requirements  of  sections  2  of  .river  and 
f      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

LAFOrUCHE   LEVEE   DISTRICT. 

June  1.  1893.  balance  unexpended $14,893.36 

Auiouut  allotted  from  act  approved  March  3,  1893 90,000.00 

Total 104,893.36 

May  '.y\.  1891.  amount  expended  during  fiscal  year: 

('oust ruction  and  repair  of  levees $89,  217. 36 

Protect  iou  of  levees 3,965.70 

Treasury  settlement 137.70 

93,320.76 

May  :U,  ISDl,  balance  unexpended 11,572.60 

^  Amount  thatcan  bo  profitably  expended  in  fiscal  year  ending  June  30, 1896    90, 000. 00 

Siilunittcd  in  compliauce  with  requirements  of  sections  2  of  river  and 
/      harhor  acts  of  1866  and  1867  an<l  of  sundry  civil  act  of  March  3, 1893. 


roNTCHARTRAIX   LEVEE   DISTRICT. 

June  1.  IS'.i:;.  balance  unexj)en<led $17,828.  57 

AnioMut  allott«Ml  from  a<'t  a]>proved  March  3, 1893 1.50,000.00 

Total  available 167,  8;'8.  57 

May  '.)\.  1S!M.  amount  ex])en(le<l  during  fiscal  year:  • 

( "on "^t  ruction  and  rcj)air  of  levc^es $159,  063.  79 

Trot cci  ion  of  levees 6,321.65 

Trcasmy  settlement 161.  10 

165.  546. 54 

May  :51.  1S!U,  balance  unexpended 2.282.03 

^  Amount tfiat can beprofitablyexpendodinfiscalyearendingJuneSO,  1896  150,000.00 

Snluiiittc<l  in  com))iianoe  with  re<|uirements  of  sections  2  of  river  and 
(      harl.or  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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LAKE   BOUGNE   LEVKK   DISTRICT. 

June  1,  1893,  balance  unexpended $295. 19 

Amount  allotted  from  act  approved  March  3,  1893 50, 000. 00 

Amount  disallowed 21. 14 

Total  available 50,316.33 

May  31,  1894,  amount  expended  during  iiscal  year: 

Construction  and  repair  of  levees \ $42, 116.  73 

Protection  of  h*veea 265. 57 

Treasury  settlement 175. 05 

42,557.35 

May  31,  1894,  balance  unexpended 7, 758. 98 

May  31,  189-1,  amount  covered  by  incomx)lete  contracts 3, 066. 45 

May  31,  1»94,  balance  available 4,692.53 

(  Amount  that  can  beprolitably  expended  in  fiscal  year  ending  .Juno  30, 1896    50, 000. 00 
I  Submitted  in  couiplinnce  with  requirements  of  sections  2  of  river  and 
1^     harbor  acts  of  1866  and  1867  au(l  of  sundry  civil  act  of  March  3,  1893. 

HARATAKIA   LEVEE    DISTRICT. 

June  1,  1893,  balance  unexpended $2, 433. 84 

Amount  allotted  from  act  approved  March  3,  1893 60, 000. 00 

Total  available 62,433.84 

May  31,  1894,  amount  expended  during  iiscal  year: 

Construction  and  repair  of  levees $46,  981.86 

Protection  of  levees 3,012.40 

Treasury  settlement 84. 60 

60,078.86 

May  :U,  1«)4,  balance  unexpended 12,354.98 

r Amount thntcanboprofitablyexpendedinfiscalyoarending.June30, 1896    60, 000.00 
<  Submitted  in  compliance  with  re(|uiremeuts  of  sections  2  of  river  and 
(^     harbor  acts  of  18UG  and  1867  and  of  sundry  civil  act  of  March  3,  18^. 


United  States  Engineer  Offick, 

Xew  ihrhanSf  La,f  iSeptemhcr  4,  1893, 


No.  11. — Abstract  of  proposals  received  in  response  to  advertisement  dated  AugMMt  21^ 
189.1  f  opened  this  day  by  Capt.  John  Millis^  Corps  of  Engineers,  for  the  construction  of 
levci'H  in  fourth  districtj  improving  Mississippi  JUrer, 


LOWER  TENSA.S  LEVEE  DISTRICT. 


No. ; 


Nuiiio  iiml  uddroHS  of  bidder. 


1     Arnold,  Do  (InriH  &.  Co.,  Momphis,  Tonn. 

9     Kuthcrtbrd  S:.  Ihilgarn,  Natcliez.  Mi.s.s 

14  Jolm  J^rott  it  Sons.  St.  LouiH.  Mo 

15  i  .r.  S.  McTi'jlie  (V  Co..  MiMnphiH.  Trnn 

10  i  Jellrii'rt  &  Daiiitiron.  Kn;;liHli  Turn.  La 

17     McLaughlin  HroH.,  Mi'iuphis,  Tritn 


Davifl  Islaiul  (022  R). 


Eiubnnk- 
mont     '  Total  cost 


30.000  cu- 
bic yards. 


I 


CenU. 
17 
13.M 

30 

13.43 
19} 
22 


of  levee. 


15.100.00 
4,182.00 
4.350.00 
0, 000. 00 
4.035  00 
6,025.00 
8,000.00 
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No,  11, — jibalracl  ofpropoeali  received  in  retponie  \o  advertitemtnl dated  4ugutt£l,  1893, 
ooened  Ihit  day  kg  (-apt.  John  MUtit,  Corps  of  Engineeri,for  tke  conitruotion  oflmeet 
in  fourth  diatriit,  improi-ing  MiBtiiBippi  River— Contiuix^. 


Nuiiiv  iiii.l  .icUlrvBHor  lii<l<l«r. 

Lake  Cuncoraii,  new  sd<)  sd- 
Urg«u«it(esSR). 

K^ 

ISmbaok 
on  bio 

Bme. 
dtuhe*. 

si;,r' 

1 

ia:i 

iL 

(VnU. 

IS 

is:« 

IS 

I- 

•S'S-S 

tii 

■{"'"-  ■    ■      :■■■■,'          !,■'     

6,'iia.M 

■|    ,  ■     ;,:■  ^[-■-   ^-   '-.,    ■  ■_     ■    1-    

0,«78.UU 

(■hnrl...T.  W„„hi...op.  L MU. 

B,  ■j47.au 

CutUgP  Home  (HB  III. 

1 
14 

Xuiiiv  „ii-i  lulilnvs  of  1)id>l«r. 

EmbuilE.'      ll»e 
inenl.    1  illlchva. 

^o?\"\^'' 

(In.  to.        Cene.. 

.,f'  .iL, 

«,«...«, 

Momiitie  Ai  (iili.Mi,  .\j,lil,rt.  Mi-.»  

Jiimi'nrf,  Sulliiiiii.  \i.  :[■■■.-    I.iin 

12 

iS 

IB 

la  ea 

IE 

13.20 

B.4l;i.B0 

il.-Ldu{ililiii  llr,w.  lli'iin.liiH.Trnii 

u.;3  1      la 

14.411  1         11 

7,  Mil.  w 

Sam.-  nn.l  iiil.lri'AB  ot  bidder. 

Morviilo  10  Grwrno.  onUrge- 

4S,0I» 
y.rd». 

ditA™. 

riibic 

yard.. 

Total  vwt 

1 

C«<.. 

Uii"li"rVnl\'lVuNjari'i.  Sa^'b.'zVMiiiB!!!."!"^!!!-;!^^ 

22 
ZS 

10,M.OU 

la.eiKi.ou 

.S!i..iu.lL.J;in,..*..ir..  H.t..nll..iiBe.  L» 

Jehu  S.-..H  A-  S.,n».  St.  Umiii,  Mil 

7.1M,00 

arki'd  thus  ',  bebi:  Ihe  luvest,  and  tbe  bidr 
a.«.  Si.Ih  cniJi.-.  of  bid  No.  4  are  lubmlU 
:  bids  ou  eubl«Te«,  but  not  in  dnpl]o«te. 


d  in  office).  M 
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No.  ll.^Abttraet  of  propoiaU  reneired  in  rttpontt  lo  adefrUtmunt  i»f«i  Amfmtt tl,  1S9S, 
opned  iki»  day  fry  Capt.  Jokn  MUlit.  Corpt  of  E*gitieert,  for  U«  eotkttntMam  of  Urett 
in  fourth  diitricl,  improving  Mittiiiippi  Hirer — Continiied. 

LOWKK  TEN'SAS  LSVBE  DISTRICT -CimUiiiied. 


Ko, 

Hune  and  Bddn»  of  bidder. 

i^^-r^'^rH",. 

BlBtiMiBl."^ 

Embtnk- 

SMWc'ii- 
bl>!y.rd>. 

Tot«loo.t 

of  iBTM. 

ButMOk- 

10,000  esn- 
Jloyuda. 

^?sc 

cmw. 

f7.42S.OO 

L 

n 

1:SS 

37 

-ii.i»:» 

is 

_K 

i!6o.» 

7,200.00 

s.aoo.oo 

Tim  00 

5,700.00 

la 

lubinltifld  HjpnnLtv  blilii  un  vb 


apinwiblc.an 
L  in  olIlM),  w 


1. 12.— .^^bffracl  of  propofaU  received  Jn  res^ioiiso  lo  adeertUomenf  dated  Aitguit  tl,  1S9S, 
tpeu'd  Ihia  dag  bn  Capt.  John  iHUit,  Curpa  of  Enijiiietrt,  for  f Ae  ooiMlnxitfoa  of  Ineti 
«  fourth  dialrial,  improriiig  Mhaimippi  Hirer. 

ATCIIAFALAYA  LKVEE  DISTKICT. 


i  lararl  Ji.  BulibKk  Buton  RaiiL'c,  La 

T.  W.Hniit.m.  L<>iiu<,  Mil 

'  Anwld,  I><!<;uri4^C'<i..  M'-miiblh.  T<tiii 
:  Aiulravn  I'.niH.  ITDiuInu^i.>ii  Co..  llxlon 

■Tuning  CMtnii.  Itac<-Diin'i,  l.ii. 

UbiirlitiT.  WurtMiiL'r I Iii,U1h».., 

J.  H.  Mi'TluliK  A:  (-■■..  Miiiiiibli.  Tinu... 

lli'Idiiulilfii  IlniK..  Mi'iiii>liui.  Ti'nn  ... 

Iliyoi  linw. 

Jt.kOulu! 


Embank. 

IW.UUUCH. 


it  I    neut, 

.     SO.OOOon- 


,.„..  I 


13  1  ]t.M.QuluWAi('ii.,Kt.  UuJii.Mi> 

a  '.lainN».KiirUvui,^i-iii]i]iU.  Toiiii 

14  lluliivlt&d-nrbli,  MniiiiIiiH,T<>iin 

M     ItiTl«nr&]timIp,Ln|i1iro,lJl 

18     .rii]inSi-nlt«:lii>limSt.Li>uli,Un 

31     Ji-dVlFHA;  liBiiii.Tiin.J£DelliiliTiim,LA 

31  :  l[<inian&Mi-Kid<l<n,Kiin)y,  La 

3fi     I>niinBnJtl>iik->-,  IlalimltoiiEP,  IJi 

•X     S.I>.M<intv«;rD.,  Lliiilhil.  5iFn-tlrlpanit.I^... 


"I" 


VlklumOnmiTilli-.  Milt 

iilth  ii  Co..  (li^rnvJIK  iHta... 
Cilwon,  Kati^bisE,  Utu 


:»[  »»,  uag.  DO 

i  xi.»wi.<x>\ 

e  IB,  wm.  10  , 

7.42  ,   m,aii,(>n 

:]  n2.s:>o,oo 

n.  74  I   io!  sw!  00 

:e  i  zrisooiflo 

■i.t  '    !£->!  C-Ju!  00 

'IV  4L  .    31, 473.  M 

:n  '    lu.SOO.UO 

m  ;    19,  SIS.  76 

i.  If:  10, 708.  so 
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No.  12. — Abstract  of  proposals  received  in  response  to  advertisement  dated  August  21^  1898^ 
opened  this  day  hy  Capt,  John  Millis,  Corps  of  Engineers,  for  the  construction  of  levees 
in  fourth  diatrict,  improving  Mississippi  Biver — Continued. 

ATCHAFALATA  LEVEE  DISTRICT— Continued. 


No. 


1 
2 

3 
4 
5 
6 

^ 
i 

8 

l> 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
oo 

2;{ 

24 


2S 
21» 

:u- 

32 


Name  and  address  of  bidder. 


Israel  R.  Bobbitt,  Raton  Rouge,  La 

T.  W.Scott,  St.  Louis.  Mo 

Arnold.  DoCiaris  &.  Co.,  Mcmpliis,  Teun 

Andn'W  Jiros  Construction  Co.,  Baton  Rouge,  La. 

Jam«-s  Cotton,  Ra<'c'Ourci,  La 

(Miarles  T.  Wortbingtou,  LiM)t4i,  Miss 

.1.  S.  Mt'Tigbc  «fc  Co.,  M<*nii)l»i8,  Teun 

MrLuutrbliu  [>ros.,  Sli«ni])bis.  Teun 

Mirliarl  llaniok,  St.  Louis.  Mo 

S.  L.  Jaujes,  jr..  Raton  Rouge.  La 

IIav<*s  Bros.,  Baton  Rouj'e,  La 

II.  Si.  Quiglev  &  Co.,  St.  Louis,  Mo 

Janies^I.  Sullivan,  Meuipbis,  Tenn 

llartnett  &.  O'Brieu,  Menr|>bis,  Tenu 

Barbour  Sc  Ruplo,  Laplace,  La 

Jolin  (i.  S<'Msions,  Hani))tou,  Miss 

C.  1).  Leeper  Ac  Co.,  Jiatun  Rouge,  La 

John  Siott  &  Sous,  St.  Louis,  Mo 

G.  Kd.  Mott.  New  Orleans,  La 

W.  ll.O'Counell.  New  Texas,  La 

Jetlries  <fe  Danieron,  P'nglisb  Turn,  La 

Mike  Kane,  B.iton  Kouge,  La 

Ilearin  A:  Cunningham.  Baton  Jiouge,  La 

Unman  A:  McF.iddon,  Sar])V.  La 

.laiiM's  r>.  Port  man.  Lewisville,  Tex 

Donovan  \-  I>ab'v.  I'jitcui  Itouge,  La 

Manninir  A:  (lihson.  Nati-liez,  Miss 

Lecln"  A   Hyrnes.  Lsland  P.  ().,  La 

S.  I).  Moody  A-  Co.,  I/imited,  New  Orleans.  La 

Cannon  A-  Atkins.  tJroenville.  Miss 

Robt.  K.  C«»l<iuitt,  Shreve]M)rt,  La 

Starling.  Smith  A:  Co.,  Greenville,  Miss 


Gblden  Ridge  (861.5 
R). 


Embank- 

meni, 
41.500  cu- 
bic yards. 


Cents. 

14.70 

19 

182 

16 

20 

14i 

13.24 

14.99 
*12 

15 

13.45 

13.84 

154 

13.09 

16.95 

16i 

19 

13.73 

16 

14.94 

16 

l?t 

17i 

13.95 

13.95 


154 
17.89 

^H 
16.74 

18 


Harroll  (866  R). 


:  Embank- 
Total  coat  I    ment, 
of  levee.    '  49.000  en- 

ibio  yards. 


Total  cost 
of  levee. 


$6, 100. 50 
7.885.00 
7. 833. 12 
6, 640.  00 
8,  300.  00 
6,017.50 
5, 494.  60 

6,  220.  85 
4, 980.  00 
6, 225.  00 
5.  581.  75 
5,  743.  60 
6, 432.  50 
5, 805.  85 

7,  034.  25 
6, 743. 75 
7, 885.  00 
5, 697.  95 
6, 640. 00 
6, 200. 10 
6.640.00 
5, 498.  75 
7,366.25 
7, 262.  50 
5, 789.  25 
5, 789. 25 


6, 432.  50 
7, 424.  3fi 
5, 965. 75 
6, 947. 10 
7,  470. 00 


CentM. 

14.96 

$7. 330. 40 

19 

9,  310.  00 

181 

9, 126.  25 

14.74 

7, 222. 60 

22 

10,  780. 00 

1^ 

7, 105.  00 

*12.99 

6,  365. 10 

15 

7,  350.  00 

13i 

6, 615.  00 

16.99 

8, 325. 10 

13.75 

6,  737. 50 

13.84 

6, 781.  60 

15i 

7,  717.  50 

13.99 

6,  855. 10 

15i 

7. 472.  50 

16.49 

8,  080. 10 

16.90 

8,281.00 

13.73 

6, 727.  70 

15.49 

7, 590. 00 

15} 

7, 717. 50 

16 

7, 840.  00 

15.9 

7,791.00 

16J 

8,  085.  00 

13.90 

6,811.00 

13.97 

6,  845.  30 

164  • 

8,085.00 

13.98 

6, 850. 20 

17.89 

8,  706. 00 

1*1 

7, 043.  75 

17.74 

8,  692. 60 

14* 

7, 105. 00 

Ukmahks.  — ProjxtHals  marke<l  thus  *.  being  tbe  lowest  and  the  bidders  responsible,  are  recommended 

for  a«eej)tan«'e. 

Anioun t  avai la ble $60,  000 

Amount  eovrred  by  this  abstract 40,000 


Balance 20,000 
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IGNITED  States  Enginrkr  Office, 

New  Orleans  J  La.^  September  6,  189S. 

>io.  13. — Abstract  of  proposals  received  in  response  to  advertisement  dated  August  31, 
JS93,  opened  thin  day  by  Cnpt.  John  Millis^  Corps  of  Engineers^  for  the  e&nsiruction 
of  levees  in  the  fourth  district,  Mississippi  liiver. 

LAFOl'KCHE  LKVP:E  DISTRICT. 


No. 


Xaiiii>  and  addrenH  of  bidd 


1 
2 
I) 
4 
5 

a 

I 

8 
9 

10 
11 
12 
13 
14 
15 
18 
lU 
20 
22 
2:{ 
24 
2;'. 
2fi 
27 


Andre wri  Bros.  Coimt  ruction  Co.,  Baton  Rouge,  La. 

Donovan  \-.  Duley,  Baton  Ivou^e.  La 

.].  S.  McTi;;li«  &  Co.,  MompliiH,  Tenn , 

iTas.  B.  I'ortmnn,  LowiHvilh'.  IVx 

!  Barbour  A-  l{u}tl(\  Laplace.  I^a 

(...  I>.  Le«']><'r  A-  Co.,  liaton  Uoiiuo,  La 

ll:irtni;1t  &•.  O'BrU-n.  M«*nii»liirt.  J'enn , 

Ln-lu'  Al-  Byrnes.  iHlsind  IV  <).,  La 

.Folm  Scott  iV  Sons,  St.  LouiH,  Mo 

}{carin  iV.  Cunnin^liani,  Bnton  K'oufico,  La 

]{av«^fl  JlroH..  Baton  Boii^c.  La , 

i  lloixTt  McXaniara,  New  OrloauH,  La 

(;.  Ed.  Mott.Ncw  Orb'ans.  La 

C.-innon  \-  Atkin.s.  (Irccnvillc.  Mihs 

Jcd'ricH  iV  Danicron,  Kn;iliHh  Turn,  T^a 

I  Arnold,  l>c  (Jarirt  &•  Co..  M<Mii)>hiri,  Tonn 

S.  I).  Mo<hIv  A:  Co.,  Limited.  New  OrleauH.  La 

.  McLau;;i)lin  Bros..  Mi:ni]ihiH.  Tcnn 

'  iHnicl  K.  I^ibbitt.  Baton  liou/^e.  La 

j  CliarlcH  T.  Worthington,  Lcota,  Miss 

'lames  M.  Sullivan.  M(>m]»lii.>«.  Teuu 

Ilpman  \-  McFad<li'n.  Sarjiy,  L» 

i  .lolin  A.  (';irson.  Baton  ]{otiL'c,  La 

W  il    Bontlcy  \  Co.,  Now  Orleans,  La 


Br(K)kMto^'n  (897  K). 

Embank- i 

ment,  '  Total  cost 
55,000  cu-  of  Icveo. 
bic  j-ards.' 


Centt. 
14 
13.47 

m 

15 

15.35 
17.90 
17 
16i 
14 

16.73 
*  13. 45 


$7, 700. 00 
7, 408.  50 
9, 625.  00 
8, 250. 00 
8.  442.  50 
9. 845. 00 
9, 3.'>0.  00 
8.  937.  ."VO 
7. 700.  00 
9,201.50 
7. 397. 50 


20 

m 

17 

15| 

17.90 

16.40 

15i 

18 

\n 

IH 

17 

15 


11. 000. 00 
0.212.50 
9. 350. 00 
8. 593.  75 
9.815.00 
9.069.50 
8,  387.  50 
0, 90il.  00 

10. 037.  50 
9.9IK).00 
9, 350.  00 
8, 250.  00 


Watexford  (932  R). 


Embank 

ment, 

53,000  cu 

bic  yards. 


Total  coat 
of  leTi*r. 


$7,812.20 
7, 388. 24 
9,407.50 
7.420.00 
7,897  00 
8.215  00 
8, 745.  00 
8,082.50 
7.420  00 
7.547  20 
6,890.00 
9.275.00 
8,480.00 
8,4i:i.75 
9.540.00 
7.751.25 
9. 142  50 
7,950  00 
7. 88:1. 75 
9.540.00 
0.805. 00 
8. 215  00 
8,480  00 


Xo. 


Xanie  and  address  of  liidd* 


1 
o 

3 

4 

5 

6 

7 

8 

(» 

lU 

11 

12 

13 

1.? 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

20 

27 


Andrews  Bros.  Construction  Co.,  Baton  Kouge,  La 

I)on(»van  iV  I>aley,  Batoii  Boups  La 

.I.S.  M«'TiKli«  A-  Co..  Memphis,  Tenn 

James  B.  Bortman,  Lewisville,  Tex 

l>arbour  dc  Ku]»Ie,  Laplace,  La 

( '.  1),  LeepjT  &,  Co..  li.iton  Kou;rt',  La 

Hartiiett  &  O'Brien.  Mem]>hiM,  Ti-nn 

Li-che  A:  Byrnes,  Island  P.O.,  La 

John  Scott  tS:  Sons,  .St.  Louis,  Mo 

Hearin  i\:  Cunniii;:iiam.  B:iton  Kou^e.  La 

Have.s  Bros..  Baton   IIoup*.  La 

liobert  M(;Namarn,  New  Orleans,  La 

(j.  Ed.  Mt»tl,  New  Orleans,  L:i 

Cannon  \:  AtkiuH.  (ireenvillr.  Miss 

Jell'rii's  \-  Dameron.  Kn;:li.sh  Turn,  La 

Kid)ert  K.  t'olquitt,  Slmveport,  La 

(!<Mlifi»r  V.V  (.'la!u;y.  New  Orleans,  La 

Arn(d«I.  Do  (laris  iV  Co..  Memphis.  Tenn 

S.  I).  Mmtilv  Ac  Co.,  Limited,  New  Orle.'ins,  La 

McLaughlin  Bros..  Mem]»his.  Tenn 

John  E.  Loun  ue.  (!anollton.  La 

Israel  H.  Bohhitt.  Baton  KfUifje,  La 

Chas.  T.  AVorthinjiton.  Leota.  >Iiss 

Jas.  M.  Sullivan.  Memphis,  Tenn 

J{(»nian  6:  Me  Fad<len.  Sarpy.  La 

J.  A.  Cars(m,  Baton  l{oun«.',  La 

W.  J.  Bentlev  A-  ('«»..  New  ( )rleans.  La 


Cooitersvilh^  (044  K).  {         Alice  (045  K). 


Embank- 

nu>nt, 
43,0(M)  cu- 
bic yards. 

rents. 
'12.92 

13 

16 

14i 

14.3 

30 

l.S| 

15 

14 

14.74 

14i 

17 

17 

15 

16.98 

18 

ir»j 

17 

15. 49 
17i 

l.Mi 

18 

16 

14 

16 

16 


j  Embank- 
Total  cost  j     ment, 
of  Invee.    55,000  cu- 
.     'bio  yarda. 


Total  ooflt 
of  levte. 


I 


I 


37 

7 


»5.  555.  60 

5.  912.  50 
7,  095.  00 

6,  235.  00 
6. 149.  00 

12.900.00 
6.  665. 00 
6,  450.  00 

6,  020.  00 
6, 338.  20 
6.127.50 
7.310.00 
7.310.00 

7.  25<J.  25 
6, 4.50.  00 
7,301.40 
7.  740, 00 
6, 503. 75 
7,  310.  00 

6.  660.  70 

7,  525.  00 
6.611.25 
7,  740.  00 
7.  039. 10 
6.321.11 
6, 880.  00 
6.  880.  00 


12 

13.96 

16| 

13.93 

15.7 

hi 

15| 

14 

14 

14.24 

14.74 

17 

iiii 

15 

14.87 

16 

in 

M  15 
16J 
15 
18 

16.43 
134 
15 
16 


$6,000.00 
7,678.00 
0,075.00 
7,661.50 
8.635.00 

11.825.00 
8.525.00 
7, 700. 00 
7.700  00 
7.832.00 
8,107.00 
9.350.00 
9,075.00 
9,28L75 
8,250.00 
8.17&50 
8.800.00 
8,043.75 
0,487.00 
8,250.00 
0.075.00 
8.250.00 
9.900.00 
9.030.50 
7.425.50 
8,250.00 
8.800.00 


Kkmakk^.  —  Pro)>osals  m:irked  thus  ',  bein;;  tho  lowe.st  and  the  bidder»  considered  reaponalble,  an 
reconimended  for  acce]itauce.  The  acceptance  of  bid  Xo.  1  for  Alice  levee  is  not  recommended  on 
account  of  lack  of  funds. 

Auiounl  available $23,000 

Amount  ciiA-ere<l  by  tliis  abstract 20. (VK) 

Balano<> 3, 000 
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No,  14. — Jb'IracI  of  propoaaU  reeeictd  in  rttpoHae  lo  aduertiitment  dated  Augiigt  SI,  IS9S, 
opened  thia  daii  bi/  Capt.  John  MiUii,  Corpa  of  Engineer*,  for  Oka  mBstruclion  of  fetret 
in  thefonrllt  dittrict.  iliatiaaippi  River, 

I-OXTCHAKTBAIN  LEVEE  DISTRICT. 


Crnri. 
Em  bank- 

blcyiir.l> 

13.  Wi 
131 

11* 

15* 
IS.P 

iL 

1843  L). 

D«iiH 

r|«45l,i. 

Toulcoit 

.„„-. 

t3.B14.40 
3,^0.00 
3.710,00 

4,4«a.oii 
*,n8,oo 

4,410.00 
«.  110.80 

s,No.oa 

4,i70.00 
4,480.00 
4,  7«0.  OU 
4, 7«).  00 
4;M0.0U 

a,m'.w 
s.itto.oo 

3!sL>o!uo 
gIssTBO 

EmbanlE- 
78^rQ. 

12.M 

jr 

of  1o.vm" 

»11,400.M 

ft  moo 

■i     HBarin  i  CuuuliiaLaQi.  Bstuii  Tlimgu,  La. 

4l  8,I).MuwiyJtOi.l. I..I   ■■■  ■■  '1. -  La 

i227;75 

ii.wo.iw 

IML,::-:ji:-EEE 

■  !!'« 

18.  OS 

m 

ik 
33*4 

i<i 

13.3 

'fii 

■u  '■  MeLa'ufiinii  iirui'.,ii.;tuiii'iU,  ii-iiii  .^^j.v.';:;::;'.'! 

iiki 

if 

3,380.00 

3,e»i.oo 

38     EHriBBb.mC..ii«triic-ti<.nCr...S.Mh(«.Ml« 

t.nfa?El^ 

ln«  Point, 
m  (8531). 

Hard  Ti 

o..,„.L,. 

Kri.                       Niinii'  uii.l  i.iiar.-s  i>{  l.i.ldcr. 

40.000  ia- 

%',-r' 

Einbuik- 

blc'jiirdi 

^X'.r 

IS) 

12:74 

14*1 

«,5ei.o(i 
e,!oo.oD 

S.PK.DI) 

5,  BOO,  00 

emu. 

13! « 
I'i 

15.064.50 

4,>iafi.oo 
a,  1S5, 00 

4    S.  It.  l[..Lniy  i  C...  Uiullpil.5BW0rWii.'Li;"" 

13:  w 

15* 

1"     Aiirin>*fl  Uru-..  L'uu-liiu  [iiiii  Co..  ilnlon  UouBf,  Ln, 
VI     ilrihll  A.I.',i™iTI.  Ilalwi  Tli.l.Lf,  Lu 

Is* 

8,ooo,uo 

ill 

4,  578.  00 

4,  81)1.  00 

sizsHOo 

11,04 

5,000.00 
7,000,00 

4[l7»!00 
4,000,00 

it  snd  tbelilddan  roniiidered  TCiipflniiible,  are 
)  nn  Hard  Tlmn  levee  are  tbo  ume.  T]i«  bid. 
:d  wards.  Ho,  IT,  UrecononvDdcd  Ibr  acceptanco. 
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No.  15. — Abstract  of  jtropoanU  received  in  response  to  advertisement  dated  September  $0, 
ISU.K  opened  this  day  hy  ('apt.  John  MUlis,  CorpA  of  Engineers,  for  the  conetrMction  of 
levees  in  the  fourth  din'trict,  imjuoring  Mississippi  Hirer — C'outiiiiied 

A T( ■  H A F A L A Y A  LK V EE  1  )I ST K I (Vf— ( 'ont Inuwl. 


No. 


Njiiiu*  and  iulilro»«8  of  hidder. 


Embank- 

mont, 
53,000  cu- 
bic yard  8. 


19 

•Jl 

2:1 
•Ji 

•Jti 
21 


I>onf)vnu,  DaUy  ^  t'o..  Dn-vfuj*.  La 

Hiirtm-tt  A:  O'Hriiii.  Mt'invhis,  Tciin 

J.  A.  (.'jirson,  IJjiton  Ilimj;*'.  L;» 

l)aviM  \-.  Fri'i'iiiaii.  IHniniiKhaiii.  Ala 

('iforcf  Mcn-irr.  N«'\v  OrbNins,  I^i 

Israid  li.  IJnbbiit.  E;;i:  lU-nd.  La 

Kobfit  MrXaiiiara,  X*'w  Orb  aiis,  L* 

Cbns.  T.  WortbJn.irt<»n.  Lccita.  MihS 


Anchorage  (831.5  K). 


Base 

ditch(>8.etc.   Total  cont 
500  cable  !    of  levee, 
yards.      I 


Centi. 
13.70 
16.24 
18 
14J 

irii 
ir>.  90 

18 

15J 


Cents. 
12 


$7.135. 50 


x«» 

o,  ue.B.  mU 

14 

7,8H7..'iO 

9 

8,260.00 

12 

8. 518.  HO 

15        i 

9.615.00 

W|       1 

8.292.50 

Nc 


Xanic  and  :«bln>HB  of  bidder. 


iroineatoad  (832  R). 


Embank-        Base       • 

mont.     ditehefi,eto.,'  Total  coat 
ll,(K)ticii-     150  cubic       oflevte. 
jbic  yardn.      yards. 


(> 

7 

ii 

it 

10 

11 

12 

i:) 

14 

15 

l«i 

17 

IS 

VJ 

20 

2:? 
2.'» 
2«'. 

2K 


(Jninn  &,  rbillipH.  IJcd  llivcr  Landing;.  La 

.laiiHM  H.  Tortnian  «V-  Ci»..  Itatou  IiOu;:<',  l^i 

Sti'iiini;  A:  L«'i*,  KanniiH  ('it v.  Mo 

'I'bt'  Kltrinuliiiin  ('»»n.strui"tiou  d*.,  NatrlicE,  M 
11.  M.  (^li^U-y  ^-  Co..  St,  LtmiM,  Mo 


]HH 


('.  I).  L«M*|M'r  ».V:  C<K.  r.aton  Koup",  La 
Wni.  IL  ()■( '01111011.  N«'W  T<'xaH,  La... 


.lolin  Scott  ec  Sons.  St.  Louin,  Mo 

Kane  \:  iinnick,  Hatoii  Koitifo,  La 

Sam  1).  KosH.  ISiniiiii^liaiii.  Ala 

Iloniaii  iV  ArrKaddfii,  Sarjiv,  La 

.-Vndn-ws  ]>roH.  ('oust  met  ion  (N>.,  Hntoii  Koii;£o,  La 

.Ii'llrirs  iV  I):iiuoroii.  Kii^li.sh  Turn,  La 

S.  1).  .MoiKly  lV  Co..  LiniittMl,  "New  OrlcanH,  La 

Dono Villi.  Dab'V  iV  <'o..  l)n*\fns.  La 

1).  15.  Ilrarin  \-'  Co..  liaton  lton«:o,  La 

•F.  A.  Car.«*on.  Uatoii  Koii;:*',  La 

Davis  iV.  Fri-t'!ii:iii,  Lii'niiii::bain.  Ala 

Israel  11.  IJobbitt.Et:-:  lt«nd.  La 

IJiiIktT  MrNamara.  New  Orleans.  La '.  - 

tUthn  Ai>i>rl,  Burnsidi'.  La 


Cent*. 
14 
14 

m 

14.72 

12 

15 

14i 

12.93 

14 

14.03 

14 

15^ 

16 

ir>i 

Li.  70 

r.i 

18 
16} 
14 
18 
M4J 


Cents. 
14 


$1,561.00 


"i 

1,64L32 

12 

1.3:i8.00 

15 

L  672. 00 

14| 

1,616.75 

10 

1.437.30 

10 

1.555.00 

14.93 

1,661.69 

14 

I.56L00 

12 

1.733.00 

16 

1,784.00 

-  12 

1, 523. 00 

13 

1.448.50 

16 

*"i*8«6.'50 

12 

1.558.00 

15 

2,002.50 

•14| 

1,310.12 

I 


Port  Allen  (S32.5  R). 


Nt.. 


Xauie  and  addri'Hs  of  bidder. 


it 

G 

7 

8 

i) 

12 

i:{ 

14 

15 

Ifi 

17 

IS 

19 

2U 
2<i 
27 


H.  .**.  riynn  A:  Uro..  Haton  Ilonue.  La 

Ouinn  iV  I'billi]»s.  lied   Itiver  Landini;,  La 

.lannH  H.  I'oriman  A  Co.,  Haton  lioii^e,  La 

Stniinir  »V  I.«*^.  KansMs  City.  Mo 

Tlie  Kltrinuliam  Constriiitioii  (;<►.,  Xatebez,  Miss 

K.  M.<>ui^ley  \  <'ii..  St.  Louis,  ^L» 

•lobn  Se<itt  iV  Sons.  St.  Louis.  Slo 

Kiine  A-.  Ilaniek.  liaton  Kou^e,  La 

.Sam  I>.  K«8s.  Hinuiu;;ham.  Ala 

Iloniiiii  <V  Merailden.  Sar]»y,    La 

.\iidre\VH  r.ros.  Cmistnietion  Co.,  Jtjito-     liou^e.  La 

.L'llVies  \-  Daiuepin.  Knirlisli  Turn.  La 

S.  I).  Mo«m1v  A-  Co..  Liinit«'d,  Xow  OrleanH,  La 

honovan.  I):tley  A  Co.    Dreyfus.  La 

.1.  A.  Carsrm,  Haton  llouiicLji 

D;i\  is  A   Freeman,  Jtlruiin<rb:ini.  Ala 

liobert  Mi-XamarM,  Xew  Hrlejins,  La 

<  'lias.  T.  Wortliiimtiui.  Leota,  Miss 


Embank- 

mtuit. 

1 02.000  cu- 

'bii*  vnnl8. 

ft 

:    CentM. 
14.90 
17 
15 
15 

14. 2:* 
14i 

12.  o:{ 

16 

15.43 

15.4 

15 

18 

16J 

14.70 

17 


Base 

ditches,  etc.. 

760  cubic 

yards. 

CentM. 
124 
17 


14.93 

"* 
JO 

15 

15.43 

15.4 

12 

18 


Total  cost 
of  levee. 


$13,803.00 
15.768.30 


13 


16^ 

20 

16 


15 
16 


13.205.07 
13,450.20 
11.V7L60 
14.834.00 
14.312.87 
14,285.U4 
13.89L20 
16,086.80 


18,615.20 


15.305.40 
18.  514. 00 
14,84L60 


Kkmakks.— Pro]if)Hals  marked  thus  '.  beinjr  tbe  lowest  and  tbe  biiblers  eonsidered  responsible,  an 
rct'ommeniled  fur  a(-i-e])taii<-«-.  No  rerouimeiubttion  for  aceeptanee  of  lowest  bids  on  Poplar  Grove, 
Aneliorai;e.  and  St.  Louis  levees  i.^  made  at  present.  Some  or  all  of  tbese  are  to  bo  omitted  tO  enable 
more  nr^int  work  to  be  done,  as  autliorized  W  telegram  from  Cbief  of  EnKin<H-r8  of  October  11. 1888. 
One  coity  <tf  ])roiio.sals  of  Davis  Ac  FreeuLiu  (23)  ou  Ancburuce  levcc  lor  embankment  ia  14.7Sl  tlM 
otber  eopy  14.00.  t«b  •■■ 


APPENDIX  X  X REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     303.1 

United  States  Engixeer  Office, 

New  Orleans,  La,,  October  9,  189^3. 

No.  15. — Ahfitract  of  proposals  received  in  response  to  adrA'tisement  dated  September  ^0, 
LS9;»f  opened  this  day  by  Vapt,  John  Millis,  Corps  of  Engineers,  for  the  construction  of 
levees  in  the  fourth  district,  improving  Mississippi  Biver. 

ATCHAFALAYA  LEVEE  DISTRICT. 


No. 


3 
4 

11 

I'J 

U 

17 
2'> 

•J3 
25 


No. 


0 


8 

9 

I'J 

i:{ 

14 

ir. 
If) 

17 

•J2 
24 

2r« 

V7 


Sn 


7 

h 

'.I 

10 

11 

rj 
]:; 
11 
15 
ir, 


Name  and  address  of  bidder. 


James  Cottou,  Raroonrci,  La 

(r.  W.  llea^an.  Ked  River  Landing,  La 

(hiinn  iV  riiillipa.  Red  River  I..au(ling,  La 

William  II.  O'Coimell,  New  Texas,  La 

John  Scoit  6c  Sons.  St.  Loui.s,  Mo 

Sam  I  >.  Rofis,  Birmingham,  Ala 

TotlVics  cV  Dameron.  Kngli.'ih  Turn,  La 

J.  A.  Carson,  Baton  Rouge,  La 

Davis  iV  Freeman,  Birmingham,  Ala 

Israel  li.  Bobbitt,  Baton  Rouge.  La 


Name  and  address  of  bidder 


Name  and  address  of  bidder. 


Terras  (766  R). 

Embank- 

Base 

ment, 

ditches,  etc., 

Total  cost 

14,000  cu- 

100 cubic 

of  levee. 

bic  yards. 

yards. 

Cents. 

Cents. 

17.85 

10 

$2, 523. 00 

♦12^ 

*15 

1,  705.  (K) 

1*H 

13i 

1,  868.  25 

14.95 

14.95 

2, 107.  U5 

15 

10 

2,110.00 

17 

16 

2,  397.  (K) 

10 

16 

2.  256.  00 

17 

19i 

141* 

2,  692.  i2 

16i 

12 

2,  3L2.  00 

Poplar  Grove  (831  R). 


II.  S.  Flynn  &.  liro.,  Baton  Rongo,  La 

On  inn  ».v  IMiillip**.  R*m1  River  Landing,  La 

Jas   r>.  Portmaii  &.  I'o.,  Baton  Rouge,  La 

Straiiig  \-  Lee,  Kansas  City,  Mo 

Thi'  KltrinL'ham  Construetion  Co.,  Natcliez,  Miss.. 

U.  .M.<^>uii;hy  A:  Co..  St.  Louis,  Mo 

John  S««ttt  ».V.  Sons.  .St.  J^ouis,  Mo 

Kauf  A   Ilanirk.  Baton  Rougt*.  La 

.Sam  I>.  I J  OSS.  I'irmiiigham,  Ala , 

I  Ionian  iV.  MrFadd<*n.  Sarpy,  La 

-Vndnws  Bros.  ('onHtrm-tion  Co..  Itaton  Iwouge,  La 

.h'tiries  Sc  Dameron.  English  Turn,  La 

Donovan,  Da  lev  Ac  Co..  Dreyfus,  La 

ll.utnt'tt  A:  O'f'.nen.  Mi'mpliis,  Tenn 

J   .\  ("arson.  Baton  Rouge,  La 

D,i\  IS  A  rntMuan,  Birmingham,  Ala 

(Ii'oiM,.  Mirci.r.  New  Orleans.  La 

Isra.l  l;.  Bohhitt.  Eg^  Bend.  La 

IJ<>l)»Mt  MrN.'imara.  New  Orleans.  La 

<;has.  T.  AVorthington,  Leota,  Miss 


Embank- 
ment, 
79,000  cu- 
bic; yards. 


Cents. 
14i 
1:> 
13 
13} 
14.93 
11.7 
12.83 
14 

14.99 
14 
15 
15 

14.40 
17.24 
18 
15} 
15 

15i 

17 

16 


Base       j 
iditches,etc., 
;    700  cubic   ' 
I      yards. 

i      Centg. 

12* 
15 


T<»tal  cost 
of  levee. 


$11,  542.  50 
11,  955.  00 


14.93 

11,899.21 

n.7 

9, 324.  90 

10 

10,  284.  70 

12 

11,144.00 

14.99 

11, 947. 03 

14 

11,158.00 

15 

11.  955.  00 

15 

11,95,5.00 

12 

11,400.00 

16 

13.731.00 

15 

12,  547.  50 

9 

11,913.00 

12 

12, 131.  ,50 

15 

13, 535.  00 

16 

12,  752. 00 

Anchorage  (831.5  11). 


Embank- ;       Base       ! 
ment,     ditches.et^;.,. 
53,000  cu-     500  cubic 
bic  yards.      yards. 


Total  <'08t 
of  h'vee. 


IIS  Fly  nil  A  T'o..  r>aton  Rongo.  La 

<,>iiiiin  vV  I'liillipM,  R«mI  Rivrr  Landing,  La 

>>!  I  Minix  A    L«M'.  Kansas  ('ity.  Mo 

Tin-  Kltiiriiihanj  Constrni'tion  Co..  Natchez,  Jiliss  . .. 

]:.  M.  (Jiuui«y  A   Co..  St.  Louis,  -Mo 

C   l>  I..«'|ti  r  vV  Co..  Bat<tn  Rouge.  La 

\\  III.  H.  o  <  "oiin'll.  Now  Texas.  L.'i 

•lolni  Scott  A   .Sons.  St.  Lotiis,  Mo 

Kain'  vV    Ilaiiifk.  Baton  Rongo.  L.I 

S  Mu  D  Rtxs.  Birmingham.  Ala 

Unman  vV  M»l'a<ldon,  Sarpy.  L.'i 

.Vndrtv^s  r.nts.  Constnution  Co.,  Baton  Rouge,  La. 


Cents. 

Ceiits. 

Uh 

12* 

$7,  747.  50 

14} 

14} 

7.891.25 

13} 
13.94 

13.94 

7,  4.57.  90 

14 

14 

7,  490.  CO 

16.4 

16.4 

8,  774.  00 

14.97 

14.97 

8.  008.  95 

12.93 

10 

6.  902.  90 

in 

12        1 

7,  74.5.  00 

16 

16 

8,560.00 

14.4 

14.4 

7,  704.  00 

14 

14 

7,  490. 00 

BKMAiiK>.- l»ro]H)sals  marked  thus  *.  being  the  lowest  and  the  bidders  considered  resiMinsible,  are 
ro(  (.mimiidid  for  at<  eptanco.  No  recommend.'^tion  for  acceptance  of  lowest  bids  on  Poplar  (irove, 
An<  li"i;i-,.,  .',j,,i  St.  Louis  lovofs  is  made  at  present.  Some  or  all  of  these  are  to  be  omitted  to  enable 
moio  nr-iont  w ork  to  he  dono.  as  authorized  i)y  telegram  from  Chief  of  Engineers  of  October  11, 1893. 
Ono  <<>py  of  ]>roposals  of  Davis  Ac  Freeman  (23;  on  Anchorage  levee  for  embankment  is  14.75,  the 
othor  ct>i»v  14. UU. 


3036      BEPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.  ABlfT. 

No.  15. — Ahstraci  of  proposal  a  received  in  response  to  advertisement  dated  September  BO, 
lS9.if  opvMcd  this  day  by  Capt.  John  jl/i^/ts,  Corps  of  Engineers,  for  the  eonefrmeHeu  of 
hrei's  in  the  fourth  iu«irict,  improving  Mississippi  liiver — Coutimied 

ATCHAFALAYA  LEVKE  DISTRICT— t^ontinued. 


X«». 


19 
•Jl 

mmAm 

2:j 

•J4 
25 
26 
27 


X(.. 


:> 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

10 

2i» 
oo 

23 
2.') 
20 

28 


Nt>. 


N:iTnc  and  addrOHs  of  bidder. 


Donovnii.  DaW  &  (.'o.,  J)r<'vfii8,  La  . 
llnrtiivtt  \'  O'Hrien,  Mi>iD]MiiH,  Tcuii 

J.  A.  (.'nrHon,  liaton  lionet*,  La 

Daviri  &.  Frci'iuaii,  HimiinKlinio.  Ala. 
<l«M>rgo  Alrn-iiT.  Ni'W  Orleans,  La  . .. 

IrtraiT  li.  j;4»l>liiit,  Ka:^  iiond.  Ln 

UolxTt  MrNamara,  New  OrhanH,  La 
(.'has.  T.  Wortliin^ton.  Loota.  Mina  . . 


Anchorage  (881.5  R). 


Embank- 1       Base 
ment,    ^itchea.etc.., 


53,000  cii 
bic  yards. 


Centt. 

13.70 
16.24 
18 

15.  96 

18 

15* 


500  cabio 
yards. 


Total  eost 
of  levee. 


f7,185.50 
8,68120 


7.887.56 
8,380.06 
8,51&80 
0.615.00 
8.282.fi0 


Xaini>  aiid  aildrcHS  of  bidder. 


Quinii  &  riiillii>8.  Kcfl  Kiver  Landing;.  La 

.lames  It.  I'ortniun  &-  C(».,  ltat<»u  Iioii;!e,  I>a 

Strainir  A:.  Let",  Kansas  Cily.  Mo 

The  KltrinKhani  (.'im.struetioh  <N».,  Xatehcz,  Miss  .. 

li.  M.  <^uij:ley  A:  Co.,  St.  Louis,  Mo 

(M).  Lee]M'rV  Co.,  r.aton  Kou;re,  La 

Wni.lLOConnell.  New  Texas,  La , 

John  S<*ott  6c  Sons.  St.  Louis,  Mo 

Kane  &  Hnniek,  Haton  lionise,  La 

Sam  1>.  Koss.  I>irniing1iani,  Ala 

I  Ionian  \  ^leKadden.  Sarj>,\ .  La 

Aujlnws  r»n»8.  (.'onstruetion  ('o.,  Haton  Rouge,  \a\. 

Je1I'ri4-s  \-  D.-inieniu,  Kn;;lish  Turn,  La 

S.  1>.  Moody  iV  ('»»..  Limited.  New  Orleans.  La 

Donovan.  Daley  A:  Co.,  l)n'>fus.  La 

I).  I*.  Ileariii  A:' Co.,  Itaton  Kou;;o,  La 

•L  A.  Carson.  I{a1(»n  I!oup*.  La 

Davis  A:  Kreenuiii.  Ilirniin;;hani.  Ala 

Israel  K.  Bobldlt,  Kej:  Keud.  La 

Koljert  MeNanuira.  Sew  Orleans,  La 

John  Ajjpel,  Huruside,  La 


Uoinestcad  (832  R). 


Embank- '       Base       | 

ment.    .ditches.ete.. 

ll,uU()cii-     150  cabio 

bic  yards.  I     yards. 


Cefit*. 

14 

14 

13] 

14.72 

12 

15 

144 

12.93 

14 

14.93 

14 

15* 

16 

154 

13.  70 

13 

18 

16] 

14 

18 
*14J 


Cmts. 
14 


Total  cost 
of  levee. 


$I,56LO0 


14 

1.61L33 

12 

1.338.10 

15 

L67S.0I 

Uk 

1.616.75 

lu 

1.437.30 

10 

1.555.00 

14.93 

1.664.68 

14 

1.561.00 

12 

L723.00 

16 

1.784.00 

-  12 

1.525.00 

13 

1.44S.50 

16 

1,806.50 

12 

1.5S6.00 

15 

2,002.50 

•14| 

1.310.12 

I 


Port  Allen  (832.5  R). 


Name  and  address  of  bidder. 


5  I 
0 
7 
8 
0 
12 


13  I 


14 
15 
16 
17 
18 
10 
22 
23 
2« 
27 


H.  i^.  Flynn  A:  Hro.,  Ilaton  liouue,  T^a 

Ouinn  Ar.  rhillips,  Red  Kiv<'r  Landing;.  La 

tfaui«'H  H.  Portman  A-  Co.,  Haton  Roui;e,  La 

Strainc  A-  Jji^.  Kansas  City.  Mo 

The  Kltrini;luini  Constnietion  Co..  Natchez,  MisH... 

R.  M. <>nigli'y  A-  (.'o.,  St.  Louis,  Mo 

.lolin  Scott  A-  Stins,  St.  Louis.  Mo 

Kane  A:  Ilaniek.  Haton  Roup',  La 

Sam  D.  Ross,  Hirniin<>;ham.  Ala 

Houian  A:  McFmldi'U.  Sarpy,   La 

AndrrwH  Hros.  Constnietion  Co.,  Rato*    Rou^e,  La. 

.Iet!ri«'8  A-  Daniemn.  Knj;lisli  'I'urn.  La 

S.  1).  Mo<m1v  &  Co.,  Limited.  New  Orleans,  La 

Donovan.  l)aley  A-  Co.    Dreyfus,  La 

.1.  A.  Carson,  Haton  Roiiix*'.  La 

Davis  A-  P'n't'man.  Birmingham.  Ala 

Robi-rt  MrNamara,  New  Orleans,  La 

('has,  T.  Worthington,  T^i-ota,  Mi^s 


Embank- 

Base 

ment, 

ditche8.etc;. 

Total  eoat 

92,000  cu- 

760 cubic 

of  levee. 

bic  yanls. 

yards. 
CenU. 

'    Centt. 

14.00 

12* 

$13,803.00 

17 
15 
15 
14.23 

17 

15,788.20 

14.93 

18.2(K>.07 

1*4 

14 

13,450.20 

12. 03 

JO 

11.071.60 

IG 

15 

14.834.00 

1.'>.43 

15.48 

14.31L87 

1,5.4 

15.4 

14.285.04 

15 

1           1^ 

18.89L30 

18 

18 

16.086.80 

16J 
14.70 

' ii*  •* 

13.815.20 

17 
16* 

! 

IH 

15.305.40 

20 

1         ** 

18.514.00 

16 

1         " 

14,84LO0 

Remarks.— Pro)H)8als  marked  thus  *.  being  the  lowest  and  the  biddeni  considered  rcapoaaible, 

rccomnuMidcil  tor  acceptance.  No  recommendation  for  acceptance  of  lowest  bids  on  Poplar  Grove, 
Anchorage,  and  St.  Louis  levees  i.<4  made  at  present.  Some  or  all  of  thcso  are  to  bo  omitted  to  enable 
more  urgent  work  to  be  <ione,  as  authorized  by  telegram  from  Chief  of  Engine<'rs  of  October  11.1888. 
One  co]»y  of  jiroposals  of  Davis  Ac  Freeman  (23)  on  Anchorage  levoe  for  embankment  ia  14.75^  tfai 
other  copy  14.00. 


APPENDIX  X  X — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3037 

No.  15. — Abstract  of  proposals  received  in  responac  to  advertisement  dated  September  20, 
1893 J  opened  this  day  by  Capt.  John  Millis,  Corps  of  Engineers ,  for  the  construction  of 
levees  in  the  fourth  district,  improving  Mississippi  River — Continued. 

ATCHAFALAYA  LEVEE  DISTRICT— Continuetl. 


No. 


3 
< 

9 
VI 
13 
14 
15 
Ifi 
17 
IH 

•>•» 
2.'» 


No. 


1 

3 

<> 
Yl 
13 
11 
IT) 
If. 

17 

•)•> 

23 

•>7 


Name  and  address  of  bidder. 


Janu'H  Cotton,  Kaccoiirci,  La 

Stnnujx  &■  Lee.  KnnaaH  City,  Mo 

II.  M.  Quigley  A:   Co.,  St.  Loiuh.  ^Io 

Jotni  S<ott  cV  Sonn.  St.  Louis.  Mo , 

Kuno  \  Ha  nick,  Baton  Koiige,  La 

Sam  1).  Ii(»s8,  Hirniingliani.  Ala 

Houtan  cV  McKaddrn,  Sarjty  La 

Andrews  liro.s.  ConHtriiction  Co..  Baton  Kouge,  La 

J»'tVri<'s  \-  DanuTon.  En^'hsh  Turn,  l..a 

S  1).  Moody  <fe  Co..  Limited.  New  Orleans.  La 

Donovan.  Daley  cV  Co.,  Dreyfu.**,  La 

J.  A   Carscm.  Baton  Rouge,  La 

Davi.'*  &■  Freeman.  Birmingham,  Ala 

Israel  U.  Bohlntt.  E^^:;  Bend,  La , 

Kolurt  M(;Xamara.  >rew  Orleans.  La 

Cha.s,  T.  Worthiugton,  Leota,*Mis8 


Nereaux  (851  R). 


Embank- 
ment, 
85,000  en- 
bic  yards. 


Base 

ditches,  etc  ^ 

450  cubic 

yards. 


Total  cost 
of  levee. 


$19,170.00 


12.  766.  23 
11,035.50 
11,520.50 
22,  296. 25 
12.  561. 15 
11,869.00 
16,  235.  50 


14,844.00 


14, 099.  25 

13,  645. 00 
15,367.50 

14.  526. 50 


St.  Louis  (856  R). 


Name  and  address  of  bidder. 


Embank 

nient, 
24,000cu 
bic  yards. 


Mi<liael  Walsli,  Plaqnemine.  La 

Janus  ( 'otton.    Raccourei,  La 

Straing  *.V:  Lee,  Kansas  City.  Mo 

K    M.  (^)iii;:ley  \  Co..  St.  Louis.  Mo 

Jolm  S<<ttt  iV  Sons.  St.  Louis.  Mo 

Kane  A'  IlaiiKU.  I'aton  Rouge,  La 

Sam  1>.  Ro.s.s.   Birnnngliam,  Ala 

1  Ionian  A. —Me  Fad  den,  Sar^)y,  La 

Andrews  !»r(»s.  Construetiou  Co..  JSaton   Rouge,  La. 

.Tetlries  A    l)amer«»n,  English  Turn,  La 

'} .  A  .  Carson,  liaton  Itoiiije,  La 

Davis  A  Fre<nian.  Birmingham,  Ala 

Israelii.   Bol.l.itt.  Eirg  Rend,  La 

Robert    M<  Naniara.  New  Orleans,  La 

Cha>.  r.  ^^'(•rtlllngton,  Leota,  ^kliss 

•lohn   Appel    Burnside,  La , 


Centt. 
14.97 
22i 
14< 
15!^ 
12.93 
12.99 
16.64 
15.02 
15J 
19 
16 
15.98 

17 


Rase 

ditehes.eto., 

400  cubic 

yards. 


Total  ccst 
of  levee. 


$3, 652.  68 
5. 440. 00 


3,  843. 00 
3, 143.  20 
3, 165. 60 
4.060.16 
3,  708.  80 
3,  843. 00 
4, 636. 00 


3,891.70 
3, 52«.  00 
4, 140.  00 


15i 


15* 


3,  782. 00 


Ri  MAKKs  —  riopnsals  marked  thus  "•.  being  the  lowest  and  the  bidders  considered  responsible,  are 
reeoninu  ihI«  «l  inr  aet  ej)tan('e.   No  recommendation  for  acceptance  of  lowest  bids  on  Roplar  Grove, 
AnciKinme.  jiimI  .'<t.  Louis  levees  is  made  at  present.     Some  or  all  of  these  are  to  be  omitted  to  enable 
UMire  Ml  ii«  lit  work  t(»  be  done,  as  authorized  oy  telegram  from  Chief  of  Engineers  of  October  11. 1893. 
Oik  <  o|)\    ot  ]>ro|)osals  of  Davi.s  A:  Fiveman   (23)  on  Anchorage  levee  for  embankment  is  14.75,  the 

Amount  .1  v:iil;i l>le $56,  887. 15 

A  mount  *  o\  .red  by  t  Ins  abstract 26,  U82.  22 

r.ilaiKe 30.804.93 
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United  States  Enoinskr  Oftice, 

Xetv  Orleans,  La.,  October  10,  189S, 

No.  16. — Abstract  of  proposals  received  in  response  to  advertisement  dated  September  30, 
lS93f  opened  this  day  by  Capt.  John  MiUiSy  Corps  of  IHngineerB,  for  the  con$tructiom  of 
levees  in  the  fourth  district  ^  improving  Mississippi  Iliver. 

LOWEi:  TENSAS  LEVEE  DISTRICT. 


Ko. 


1 

•2  , 

•A 

4  I 

5 

0 

I 

8 
10 
11 


Name  aud  addreas  of  bidder. 


M.  T.  Martin  &.  ('n.,  Baton  Koupo,  La. . 
LroiMT  <\:  Bobhitt,  i)onaldA()iivilUt,  La  . 

li.  \\.  ])iilp)rii.  Natrlmz.  Mirti* 

.lotlrii'M  <\:  Danu^ron.  JUn^lisli  Turn.  J^a 

(!arl)iMh  it.  O'Xi'il,  Mfni]>hi8,  Tonii 

('haft,  T.  W<»rtliin);ton.  L«'ota,  Mihh 

l)a\is  iVo  Fn^fUian.  Hinuhi^hani,  Ala.. 

SiiniuiO  I).  KoKH.  BirniinKbaiii.  Ala 

Mcljauf^lilii*  BroH..  ^Io)ii)ihis.  Tcnn  ... 
Jolm  (j.  Semions,  llaiaptou,  Mina 


Videl,  enUr^euient 
(615  K). 


Embank- 
ment  and 
cxnivft- 
tions, 
40,UOOtMi 
bic  vardH. 


Total  coftt 
of  levee. 


Cent  9. 


21 
17 


^,400.00 
6, 8(K).  00 


•13i 

"■27i 
27 
24 


5,350.00 


Hard  Times— WilMn. 
enlargement  (633  K>. 


Embank- 
ment and 
excava- 
tions, 
50,000  cu- 
bic yards. 


Total  coat 
of  leree. 


Cent*. 

•18.73 


24 


11,  (NX).  00 

10.  800.  00 

9,  GOO.  00 


251 
24.08 

24.45 


$9,305.00 
9.375.00 
9, 375.  UO 

i2,uuaoo 


12.750.00 
13,490.00 
13,250.00 
8,750.00 
12.225.00 


No.' 


3 
7 
8 
0 
10 


Name  and  addreao  of  bidder. 


■■   Wa,erpro..f,6«3  K,.      ""r^^flf^Je'S^*^ 


I 

,  Embank- 
ment 
and  exca- 
vations, 
lih).ii(iO 
ruble 
vardM. 


Total  cost 
of  leveo. 


Ctntg. 

L<*ei>or  &  Bo])bitt.  l">onald>*onville,  La 

L.  M .  l)al;:arn,  N atebe/.,  M  Ihs 

Davift  A.'.  Freeinan,  niriiiingbam,  Ala 

Samuel  1>.  I^ohs,  liirmin^bani,  Ala 

<,»iiinn  Si,  riiillips.  Ki-d  lTi\er  Landing,  La 

MeLanghlin  Brud.,  MempblH.  Tenn  .'. 


Embank- 

raeut 
andexca- 
vationn, 
15.U00 
cubic 
yanls. 

Cents, 
24 
*19 
25 
25 
35 
25 


Total  coat 
of  levee. 


•3,600.00 
2.850.00 
3. 750. 00 
3, 750. 00 
5,250.00 
3,750.00 


TtKMAKKs.—PioiM>HalH  marked  tlnii*  '.being  the  btwest  and  the  biddern  connidored  reapmiHible,  are 
reeiMinnendiMl  for  aeeeptanee.  I'roi)OHalH  Noft.  lo  and  II  wen' received  after  the  time  set  fornpeniu|;  bids 
and  were  not  ron8ideri-<l.     WaterpnMtf  levee  withdrawn,  being  built  by  Stuto  authorities. 

AniMunt  axailablo |7A,800 

Amount  eovi;red  by  thin  abMract 17,56 

Balance 61, 235 


APPENDIX  X  X — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3039 

United  States  Engineer  Office, 

New  Orleans,  La.,  October  11,  JSff.". 

No.  17. — Abstract  of  proposals  received  in  response  to  advertisement  dated  September  20  ^ 
1803,  opened  this  day  by  Capt.  John  ^lillis.  Corps  of  Engineers,  for  the  construction 
of  levees  in  the  fourth  district,  improving  Mississippi  Biver. 

PONTCHARTRAIN  LEVEE  DISTRICT. 


Xo. 


1 
2 
4 

f) 
6 
7 
9 

10 

11 
12 
i:{ 
14 
15 

17 


No, 


1 
<) 

;{ 

f) 

9 

10 

11 
I'J 

14 

ir. 

17 


No. 


11 
U 

1,' 
IT 


Nanio  and  address  of  bidder. 


Name  and  addresH  of  bidder. 


I>(>iiovan,  Daloy  \-  Co.,  I)r«»vfus,  La 

Tlio  Kltriiiiiliam  ConHtruction  Co.,  Natchez,  Miss  . 

1>.  B.  Htariii  iV  Co..  Hal  on  Ronjit»,  La 

KoluTt  MrNniiiara.  N«*w  ()rl«'unH,  La 

IIoMian  A:  MtFadden,  Sarpy.  La 

Amln'ws  IJroH.  ( i)ii8triirtlon  C<».,  Jiaton  Rouge,  La 

J«'tl'ri«>8  A"  I>aiiU'r«)ii,  En^lisli  Tnm,  La 

(  MMir/T"'  Merrier,  Nrw  Orlean.**.  La 

•I .  A.  Carson.  |{at<»n  KoU]i:«v  La 

I>a\is  iV  Fr«'«*nian   Hinninuhani.  Ala 

Let'iHT  A.  B«il)l»itt,  I)«)naidsouville,  La 


College  Point  (905  L). 


Embank-, 

ment, 
85,000  rn- 
bic  yards. 


Donovan,  Daley  &  Co.,  Dreyfus,  La 

Th(i  Eltriny:haiii  Construction  ('c,  Natchez,  Miss. . 

R.  M,  Qui:: ley  A:  Co.,  St.  Louin,  Mo 

Robert  MeNaniara,  New  Orleans,  La 

Samuel  1>.  RoH8.  Jiirmin^fhain,  Ala 

(/has.  T.  \Vorthin«rton.  Leota.  Mis.s 

lionian  it  M«Fa<lden,  Sarpy,  La 

Andrewrt  Hroa.  Construction  Co..  Baton  Rou^e,  La 

.1  t'flries  vV  Dauieron.  Enj^Bsh  Turn,  La 

( leorjje  Mereier,  New  Orleans.  La 

•lames  R.  Port  man,  Raton  Roujfe,  La 

J.  A.  (Jnrsou.  Baton  Roiitre.  La 

Davis  iV  Fre«'man.  Birmii»;iham.  Ala 

Kano  &  llanick,  Baton  Rou;:c.  T..a 

Lee  per  &  Bobbitt,  Donaldson  ville,  La 


Centt. 
*10.40 

12.;23 

13.7 

154 

19 

18 

10.9 

13 

14 

12.74 

15i 

18 

IH 

11.90 
12J 


Base 
ditches, 
etc.,  300  cu- 
bic yards. 


Oentt,      I 
*10 
10 

13.7 
10 
19 
18 

10.9 
13 
14 

12.74 
14 

15        I 
8        I 
11 


Total  cost 
of  levee. 


$8, 870. 00 
10, 425. 50 
11,086.10 
13,  205.  00 
16,  207. 00 
15,  354.  00 
9,  297. 70 
11.089.00 
11, 942.  00 
10.  867.  22 
13.  004.  50 
15.  345. 00 
11. 180.  25 
10,224.50 


Reserve  (922  L). 


I  Embank-         Base 
ment,    '    ditches, 
15,000  cu-  etc.,  100  cu- 
|bic  yards,    bic  yards. 


Centi. 
12.94 
*12.23 
14.20 
17 
17 
14* 
14 

12.74 
17 
19i 

13J 


Cents. 
10 
*10 
14.20 
10 
17 
14i 
14 

12.74 
15 
10 


Total  cost 
of  levee. 


$L951.00 
L  844.  50 
2. 144.  20 
2, 560.  00 
2.  567. 00 
2, 189. 50 
«.  114.00 

1,  923.  74 

2.  565.  00 
2, 935. 00 


BAR  AT  ART  A  LEVEE  DISTRICT. 


Name  and  a<ldr«'SH  of  bidder. 


Myrtle  Grove  (1.002  R). 


Embank- '       Base 

ment,     I    ditches. 
8,000  cti-  :  etc..  400  cu- 
bic yards,    bic  yards. 


Total  cost 
of  levee. 


Ilu-  Kit  riiiiiliam  Constrnetioii  Co.,  Natchez,  Miss 

ICoiier  I  "MrNMiii.jra.  Nrw  Orlrans,  La 

>.iiiiinl  D.  Koss.  I'lirminL'liiim.  Ala 

•  l<iiVi<  s  A    h.iiiuroii,  l!ni:lisli  'I  urn.  La 

•  I    A  .  (  ;ir-ion,  i'.;it<tn  Ron 'jr.  La 

I  >.i\  i-^  v\    Fi  <  tiiKin.  liii  iiiinuliauj.  Ala 

1,«  ijK  r  A    iioMiitt.  l)un;ihNtui\ill»',  La 


Cents. 

Ce7)U. 

21 

10 

$1,720.00 

*  16 

*12 

1 ,  328.  00 

10.97 

16.97 

1,425.48 

25 

25 

2.  100.  (lO 

18 

17 

1.  508.  00 

1        ^-^ 

10 

1,  TyCA).  00 

!             09 

1 

Kim  \iiK>  -  ]*n»iH.s;ils  uiaik«'«l  thus  '.  l»«Mng  the  lowest  received  and  the  bijlders  considere*!  resjion- 

liblc,  ;iii'  r»(  oimiicnthil  tor  a«'ccptancc. 
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No.  17. — Ahslract  of  proposals  received  in  response  to  adverlisement  dated  September  SO, 
1803,  opened  this  day  by  Capt.  John  MiUis,  Corps  of  Engineers,  for  the  eoneirmeiiim  of 
levees  in  the  fourth  district,  improving  Mississippi  Biver — Continued. 

ATCHAFALAYA  KIVER. 


No.! 


Name  and  addreHB  of  bidder. 


^  F.  L.  CaHon  &  Co.,  Odcnhiirg,  La 

15  1  Davis  &.  Freemau,  Biriiiingham,  Ala. 
17     Li>epor  6i  Bobbitt,  DonaldHonviUe,  La 


Simmesport,  enlarge- 
ment. 

Embank- 1 
men t and : 

exoaTft-     Total  coat 
tioua,       of  ICToe. 
0,000  cu- 
bic varda. 


C€nU.    ' 
*14.49  , 
23        I 
15.96 


$869.40 

1.320.00 

957.60 


liKSiAKKs.  — Proposnls  marked  thus  *,  boing  the  lowcnt  received  niid  the  bidders  conaidereil  reapoa- 
Bible,  arc  recoiiiiiieiided  for  acceptauce. 


Amount  available 

Amount  covi-red  bv  thin  abstract 


Italanct 


Pontchar- 

train  levee 

dintriet. 


$17, 000. 00 
10,714.00 


6,280.00 


Raratarin 
levee  district. 

Atcbafalaj'a 
Kiver. 

620,086.82 
1, 3*28. 00 

$1,000.00 
809.46 

18, 758. 82 

190.60 

Unitki)  States  JIngixkkr  Office, 

Xew  Orleans,  La.,  October  16,  1809. 

No.  If^.—Ahstract  of  proposals  received  in  response  to  advertisement  dated  October  4, 1893, 
opened  this  day  jtij  Capt.  John  Millin^  Corps  of  Engineers,  for  the  construotioH  of 
levees  in  the  fourth  district,  improving  Mississippi  River. 

LAKE  liOKGNE  LEVtrE  DISTKICT. 


No. 


1 

:t 


Name  and  address  of  persons  invited  to  bid. 


TJobert  McNaniara.  New  Orleans.  La. 
Philip  J.  lieilly,  New  Orleans,  La  ... 
McLaughlin.  MeiuphiK.  Tenn 


I  Slanghterhouae.    exten- 
I    sion,  cnlarfrempnt,  and 
!         rupaira  (968.5  L). 


I  Emtmnkment 
and  excaya- 
tions,  3.500 
cubic  yarda. 


Cents. 


No  bid. 
...do.. 


22i 


Total  coat 
of  levee. 


$787.80 


KKMARKt*. — The  bid  ofllolMrrt  MeXaniara  is  the  only  one  received.    It  is  ccuisiderod  too  high  and 
is  therefore  not  recommended  for  acceptance. 

$11,416.48 


Amount  available 
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No.  18. — Abstract  of  proposals  received  in  response  to  advertisement  dated  October  4,  189S, 
opened  this  day  by  Capt.  John  Millis,  Corps  of  Engineers^  for  the  construction  of  levees 
in  the  fourth  district,  improving  Mis»issippi  JUiver — Continued. 

LOWEK  TENSAS  LEVEE  DISTRK^T. 


No. 


Name  and  a<l<lre88  of  bidder. 


3  j  T.  G.Brnning  <fc  Co.,  New  Orleans,  La 

8  U.  M.  Quigley  &  Co.,  St.  Louis,  Mo , 

9  I  Andrews  Bros.  Construction  Co.,  Baton  Kongo,  La 


Lake  Concordia  levee. 


Stations  570  to  597 
plus  12  (2,712  lin- 
ear feet). 


Centt. 

75 

63 

*66 


$2,034.00 
1,708.56 
1, 789. 92 


Stations  606  plus  52 
to  634  plus  33 
(2,781  linoarfeet). 


Cents. 

75 

63 

*66 

$2, 085. 75 
1.  752.  03 
1, 835. 46 

Stations  664  plus  77  ,  Stations  694  plus  60 
to  694  plus  60 .  to  725  (3,040  lin- 
(2,983  linear  feet).|     ear  feet) . 


- 1 


,  T.  Cr.  Brnuin^.  Now  Orleans,  La 

K.  M.  Qui;:lt\v  &  Co..  St.  Louis,  Mo 

I  Andrews  IJros.  Construction  Co.,  Baton  Kongo,  La 


Cents. 

75  I 
63  I 
♦66 


$2, 237. 25 
1,879.29 
1,  968.  78 


Cents. 

75 

$2, 280. 00 

63 

1,915.20 

*66 

2, 006. 40 

IvF.MARKs.— T'rojM)sals  marked  tlius  *,  boinc  the  most  advantageous  and  the  bidders  responsible,  are 
nMonunendcd  tor  acceptance.  Hid  No.  8  (K.  M.  Quigley  &  Co.)  is  the  lowest,  but  as  it  is  a  conditional 
one  is  not  therefore  considered. 

Anionn t  available $64, 535.  39 

Amount  covert-il  bv  this  abstract 7,600.56 


Balance 56, 924.  83 

LAKE  BORCINE  LEVEE  DISTKICT. 


>(>. 


Name  and  address  of  bidder. 


II.  W.  Ciribble,  New  ()rlean.«<,  La 


Battle  ground 
(5,093  linear  feet). 


Kepose 
(700  linear  feet). 


2      Allrc<l  Piersun,  New  Orleans.  La 75 


Cents. 

m 


:\ 

4 

f) 
6 

rr 
I 

8 


T.  (i.  Hnininii.  New  Orleans,  La 

Bobeit  McNaniara.  New  Oi leans,  La  .. 

.lolin  (Uearv.  New  Orleans,  La 

Robert  MiS'amara.  jr.,  New  Orleans, 

La 

James  H\rne.  Maton  Itonjie,  La 

li.  M.(,)ui;;b«.v  A:  Co..  St.  Louis,  Mo 

Amlr«'ws     IJros.     Construction     Co., 

Baton  K»»uge,  La 


63. 
63 
68 

58 
56 
63 

66 


49 


$3,482. 
3.  819. 
3.  223. 
3, 208. 
3,463. 

2, 953. 

2.  852. 

3,  208. 


!  Cents. 


34 
75 
55 
59 
24 

94 

08 
59 


75 


3,  36 L  38 


65 
70 

58 

*56 

63 

66 


$525.00 


455.00 
490.00 

406.00 
393.00 
441.00 

462.00 


St.  Clair 
(4,300  linear  feet). 


Cents.  • 
72»  I 
75 

63.49 
65 
66 

*60 
60 
63 

66 


$3,112.12 
3,  225. 00 
2,  730. 07 
2.  795. 00 
2, 838. 00 

•  2,  580.  00 
2. 580. 00 
2.  709. 00 

2, 838. 00 


Ki:m  \HK^. -Proposalsmarked  thus  *.  beinc  the  lowest  and  tlie  bidders  responsible,  are  recoroniended, 
tor  :ic*  I  ]>t;iiH  )■.  The  proposals  of  Kobert  McNannira,  jr.,  and  James  Byrne  on  St.  Clair  being  the 
same,  ii  \v;is  .iirret  d  bj-  them  that  Mr.  McNamara,  jr.,  should  do  the  work. 

Amoimt  jivailable $10,294.38 

Amrxiiit  rover«-(l  liv  this  abstract 5,824.08 


llalaiMT 4,470.30 


EN(i  04 


101 


3042      REPORT   OF   THE   CHIEF   OF   EXGINEERS,  U.  8.  ARIIT. 

UxiTED  States  Ekginkrr  Office, 

Xeie  Orleans,  La,^  December  2^  189S, 

No.  19. — Ahnlnirt  (»f  proponnU  receired  in  response  toadrertinement  dated XoremherSJf  189$, 
opf'tiif!  thix  fitly  htf  Capt  John  MillxH,  Corps  of  Engineert,  for  the  revetment  oftereee  in 
th*-  fourth  d'iHtrici,  improriny  Misttissippi  River. 

It  AK  ATARI  A   LEVEE  DISTRICT 


1 

'J 
3 

4 
8 
0 

10 

No. 


1 

2 
IS 
4 
K 
9 

10 


Ktme  aiiti  ^dilrcrtH  of 
biilfJi^r. 


I!.  \V.(iribl.li'.    New   Or.     fjfutt. 

It'll II rt.  I>H 74| 

Allrwl  Piifrhon.  N»jw  (^r-  | 
It^.iiiN.  Lii 75 

T.  (f.  JiruiiiiiK.  N«:w  Or-  j 
I«);iiiH,  La *  63. 40 

liobtTt  MrN:iiiiani.  New 
OrlHaiiH.  Lu 

IC.  M.(^iii;:I«iy    &    Co.,  St. 
LoiiIh,  Mo  '. 

.\inli'fWH  linw.  ('oiiHtriic- 
tioii  Co.,  Baton  ivoii):(\ 
La 

C«or;:«;   E    Corbet t<\  Al- 


e«r  feet). 

Centt.                   CeuU.                    \  Cmte. 
$1,115.62    74|      .I2.UM60  , i. 


(Tic I'M,  Lh 


1.125.00             80  $160.00       75  2.061.00 

952.:J5 l».49     1.747.S5 


76 


I 


67 

1.005.00 

68 

136.00 

66 

1.810.32 

63 

045. 00 

63 

126.00 

63 

•  1,733.76 

66 

090.00 

'66 

132.00 

66 

•  1,816.32 

K5 

1,275.00 

90 

180.00 

75 

2.064.W 

07 


w 


80 


00 
44L0I 

462.  M 
MOOD 


Name  and  a(Uln'S!4  of  bidder. 


Star  levee  (3.218        Ironion  levi'e         Oakland  lt>vt« 
linear fiet).        (2.04 J  linear  feet).  (2,000  linear  f«eu. 


IL  \V.  f;rn>bl<*.  New  OrleanB,  La 

Alfred  I*ierf«on,  New  Orleiins,  I^i 

T.  <i.  Itriiiiii)^,  New  (trh-aiiH,  La 

KolHTt  .McNiiiiiara,  New  Orlt-ana,  La 

I:.  M.(^iiijrley  &i  Co..  St.  Louis.  Mo 

AiidrcwH  liroH.  ('on.*«trii<-tion  Co.,  Baton 

Koiiuc,  La 

(i«'oijf«i  E.  J'orlM'tte,  Al;rierH,  La 


Centa. 

Cents 

74i 

$2,393.39  , 

75a 

75 

2,4i:i.50  ■ 

76 

63.49 

2,04:1.11 

63.40 

67 

;  2,156.06  i 

67 

63 

'  2,027.34 

63 

66 

2. 12:{.  88 

66 

78 

2,510.(U 

76 

- 

CTmta. 

$1,530.91  . 

751 

$1.51M« 

1,582.25 

75 

I,  500.  Oil 

1.297.10  1 

63.40 

].2e:4.M) 

1,366.81 

67 

1,340  00 

1,287.00 

63 

l.SfiOUO 

1,348.38 

66 

1,320.01 

1,532.25 

75 

1  500  00 

ItKMAiiKH.  —  ProjMiH.'ils  marked  tliiiH  *.  bfini;  the  niont  advantajjreoiiHnnd  the  bidden  resftonMilile.  ari« 
nH'oninii'iiilcd  (or  :ir(0)itanei-.     Hid  No.  8  (IL  M.  Quigley  &  Co.)  iti  the  loweet,  bat  it  is  a  conditional  oue 

and  Ih  not,  tht-n't'ore,  ronRiden*d. 

A nioun t  a vailii bh* f  17, 241. 41 

Amount  coviM-ed  by  thiaulmtruct 7. 009. 61 


]{alan<-o 


•.387.88 


United  States  Enginsrr  Officb, 
\vw  (Means,  La.,  December  £0,  189S. 

No.  20. — Ahntract  of  proposal  r  received  in  renponae  to  advertisement  dated  December?,  189Sf 
opened  this  duif  hy  ('apt.  John  Millisj  Corps  of  Kngi7wer8,for  ike  oonetruction  of  levee  iB 
the  fourth  district,  improviny  Misnissipjn  Hirer. 

LOWEK  TENSAS  LEVEE  DISTRICT. 


No. 


1 
2 
.'{ 
4 


Name  and  addreHH  of  bidiler. 


Starling  »V  Smith  Co.,  Green ville,  MiflH. 

•lohn  Srott  iV  SonH.  St.  Loiiia,  Mo 

Manniiii;  iV  (lib.Mon,  Virk.sbiir^.  MIhs  .. 

ILiniaii  «.V  McKaddrn.  Welcome.  La 

Ji'llrirH  A-  Damenm,  .lunior,  La 


Forent  Home  (728  B). 


Em  bank -I       Baaa 

cubic     !   ^JJSJ*" 
yardH.    i      ^*^*' 


Cents. 

14* 

10.74 
*10 

l.'ii 

18 


I 


(knU. 

•10 
18 


Total  coat 
of  toveeu 


$14.228u40 
16.756.10 
10. 030.00 
13,527.00 
18,036.00 


Kkmauks.— PropoHal  marked  thiiH  *,  irt  the  lowe.st  reeeivtMl  and  the  bidders  responsible,  la  recooi- 
mended  for  neeoptanee. 


Amount  available 

Amount  e<»ve.re<l  by  thiH  ab.strairt. 

Halanee 


$56,084.81 
10,020lOO 


....    40^814.81 


APPENDIX  X  X — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3043 

United  States  Engineer  Office, 

Xew  Orleans,  La.,  February  1, 1S94, 

No.  21. — Abstract  of  proposals  received  in  response  to  advertisement  dated  January  ^Sj  lS04y 
opined  by  Capt.  John  MilliSy  Corps  of  JCngineers,  for  the  construction  of  levees  in  the 
fourth  district^  improving  Mississippi  River. 


No, 


Name  and  address  of  bidder. 


Ilonmn  »fc  ^FcFaddon,  "Welcome,  La 
J.  xV.  Carson,  Baton  Rouge,  La 


Morville  to  Gre<m8,  en- 
largement (715  R). 


'Embankment 
and  excava- 
tions. 45,000 
oubic  yards. 


Cents. 


35 
29^ 


Total  cost 
of  levee. 


$15, 750. 00 
13, 275.  00 


Rkmarks— Pro]M)8al   marked  thus  *  is  the  lowest  received,  it  is  considered  reasonable,  and  tbe 
bidder  being  responHiblo,  it  is  recommended  for  acceptance. 

Amount  availabl.- , $35,000.00 

Amount  «'ov«'red  hv  this  abstract 13.275.00 


Balance 21,725.00 

United  States  Engineer  Office, 

Xew  Orleans,  La.,  November  6, 1893. 

No.  1  (1805). — Abstract  of  proposals  received  in  response  to  advertisement  dated  October 
21,  ISO.i,  opened  this  day  by  Capt.  John  Millis,  Corps  of  Engineers,  for  the  construction 
of  levees  in  the  fourth  district,  improving  the  Mississippi  Eiver, 


No. 


A 
4 
5 

t) 

p. 

l» 
10 
11 
12 
13 
U 

i:. 

It) 

17 
18 
1!» 
I'll 


Name  and  a<ldreH8  of  bidder. 


Pontchartrain  levee  district. 


Laurel,  lower. 


Ben  Hur,  lower. 


Embank- 
ment, 
27,000  cu- 
bic yards. 


La. 


.Jetlriea  Sc  Dameron.  English  Turn,  La 

.Jno.I    F'rawle\ ,  New  Orleans.  La 

I.sra.l  K.  Hohiutt,  Egg  liend.  La 

U.  M  (^nigley  A:  Co..  St   Louis,  Mo 

The  Kltriiisihani  Construction  Co.,  Natchez,  Miss... 

lliiiiy  1>.  (oriiett,  Jesuits  Bend,  \j& 

.lainrs  N.  <)g«leu.  Baton  Rouge.  La 

r  W.  So(»tt  A:  Co.,  Baton  Rouge,  La 

D.ivi.s  \   I'Veemnn.  Binnin^haiij,  Ala 

AiMliews  llros.  Con.Htructiou  Co.,|}aton  Rouge, 

I)iinn\.in   Piilty  ic  Co.,  Ba*toi>  Rouge,  La 

IMuiii  I?   l[el;;a.son..Natchez,  Miss 

MiiiiniD-j:  \-  (iibson.  Nat<riez,  iliss 

iCtilM-rt  li  ('()l<|iirtt,  Shreveport,  La 

Willi.iin  L.  K t Hebrew.  ^lemphirt.  Tei>n 

n.i\  <  -4  Bio.H..  Web'ome,  La 

■  lolin  Mahom«y,  Kansa.s  City,  Kans 

•loll II  .Sc.»tt  \-  Sons.  St.  Louis,  Mo 

<  irnri:!'  Merrier.  Xe.w  Orleans.  La 

MrL.iii-hlin  r>ros..  Memphis,  Tenn 

<  liaiUs   r   Worthington.  Leota,  Miss 

S   I).  Moodv  vV  Co    Limit«>d.New  Orleans,  La ' 

iloniuii  \   NicFadden,  Sarpy,  La [ 


Cents. 
15 


Total  cost 
of  levee. 


$4, 050. 00 


14* 

11.47 

13.45 


14.99 

12 

14.98 

13. 47 

13.40 

15 

13.95 

15.47 

13.93 

15 

14.45 

14.70 

14.70 

IH 


3, 915. 00 
3,096.90 
3.63L50 


4, 047.  30 
3,240.00 
4,044.60 
3,636.90 
3.618.00 
4,050.00 
3, 766.  50 
4, 176.  90 
3. 761. 10 
4,050.00 
3, 901.  50 
3.969.00 
3.969.00 
3, 915. 00 


12.8 


3.456.00 


Embank- : 

raent.    I  Total  cost 
37,000  cu-i    of  levee, 
bic  yards. ' 


Cent*. 
J5 


$5. 550. 00 


13.96 

•1L47 

13.47 


14.70 

12 

14.72 

13.47 

13.40 

1.3.45 

l*i 
14.98 

16 
14.37 

14.43 


13.2 


5. 165.  20 
4. 243.  00 
4. 983. 90 


5. 430.  00 
4, 440. 00 

5,  44ti.  40 

4,  oat.  90 
4, 958. 00 
4, 976.  50 

6,  272. 50 
5. 542. 60 

5,  .503.  75 
5,  920. 00 
5,  316. 90 
5,  365.  00 
5,339.10 
5, 272.  50 


4,  884.  00 


Kr.M  \  UK.<.     Proi>osaIs  marked  thus  ".  being  tbe  lowest  and  the  bidders  responsible,  are  recommended 

fur  m  teptume. 


3044      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

No.  1  (1895). — Ahsiract  of  proposals  received  in  response  to  advertisement  dated  Oeioher 
S/j  ]S9Sf  opened  this  datf  hy  Capt.  John  MilliSf  Corps  of  Engineers ^  for  the  construction 
oj  levees  in  the  fourth  district,  improving  the  Mississippi  i^irfr— Continued. 


No. 


1 

o 

'.l  . 

4 

5 

6 

i 

8 

U 
10 
11 
12 
13 

ir, 

10 

17  ' 

18  . 

11>  , 
20  I 
21 
22 


ront<:hartrniii  levee 
aiHtrict. 


Xhiiio  and  Address  of  bidder. 


Towlort  to  Billingn, 
eiilargenuMit. 


Eniliank- ! 

mont,     I 

15,000  cii- . 

bio  yurds.; 


Total  cost 
of  levee. 


o 


! 

Jottrios  &.  Dnincron,  Enfflish  Tiim,  La 

iTiio.  J.  Frawloy,  Now  Orleant*,  La 

Inraol  R,  Bobhitt,  Egg  lioud,  La i 

1{.  M.  Quigh'v  dr.  Co.,  St.  Louis,  Mo ' 

Th(<  Eltriiigh'inu  Coiistrnction  Co.,  Natche?.,  Miss  .. 

Henry  1).  Corbet t,  Jesuits  IJcnd.  La 

.Tani<"8  N.  Ogdon,  Batim  Iloutic,  La 

T.  W.  Slot  t  &  Co.,  Baton  Kou;ro.  La 

Davis  &■  FriH^man.   Uinningliaiii.  Ala '. 

Andrews  Bros.  Construction  Co..  Baton  Rouge,  Lii.l 

Donovan,  Daley  &  ('o..  Baton  Ko«;uo,  La ■ 

Edwin  B.  Ilel^r'ason,  Natchez,  Miss 

Manninir  &  (ribson,   Natchez.  >    ss 

K«»bcrt  R.  Colli iiitt,  Shreveport,  La | 

"NVilliani  L.  Kilu'bww,  Mt-niphis,  Trnn ; 

Hayes  Bros.,  WH<'onie.  T..a ; 

.lohn  Mnhoncy.  Kansas  City.  Kans '. 

John  Scott  A-  Sons.  St.  Louih.  AIo 

G<'or  ijo  .\rcrri««r,  Ni'W  Orleans,  lia 

McLnn<;hlin  Bros.,  Memphis,  Tenn 

('h.-irlcsT.  Wijrthinirton.  Lcota,  Miss 

S.  D.  MckmIv  \'  Co.,  Limited,  New  Orleans,  La 

Homan  A-.  McFadden,  Sarpy,  La 


Cfhtt. 
13 


I 


$i.ori0.oo 


15* 
*  11.  47 
13.  45 


2  325. 00 
1. 720.  50 
2,017.50 


10.74 
12 

16.98 ; 

14.47  ; 


15.  90 


2,511.00 
l.KUO.  00 
2,  547.  (10 
2,170.50 
2, 385.  00 


Ijake  Borgne  levee 
ditttrict. 


Sngarboiisc 


Embank- 
ment, 
8,500  cu- 
bic yards. 


Total  ooct 
of  levee. 


Cents. 

18 

$1,530.00 

18.07 

l.«14.15 

M4* 

1.232.50 

25 

2.125.01 

18 

1.530. 00 

17.40 

1.486.» 

17.07  I 
15.20 

17 


14 

20  j 
13.09  ' 
18 


2, 100.  00 
3,  000.  00 
2. 008.  50 
2, 700.  00 


20 
16.85 


18 

14i 

13.08 

17 


2.  700.  00 
2,437.50 
2, 0:»7.  00 
2,  5M).  00 


15 

11.08 
18 
10 


1.527  45 
1,292.00 
1.445.00 


i.Toaoo 

1.4S2.35 


14.8 


2.  20U.  (K) 


1,275.  UO 
1.273.30 
1.530.00 
1,360.00 


N(». 


1 
o 

3 

4 

5 

6 

9 

10 

II 

13 

l.-i 

10 

17 

19 

20 

21 


Lake  Borgne  levee  diBtriot. 


Merritt. 


Stella. 


Name  and  address  of  bidder. 


I 


Embank 

ment, 
32.0«H)eu-. 
bic  vards. 


Embank 
Total  cost       ment. 
of  loveefc      22,000  eu- 
'  bie  3'ardR. ' 


Jetlrios  &•  Dameron.  Engli.Hh  Turn,  La ( 

Jno.  .1.  Krawl.'V.  New  Orleans,  La ' 

Israel  R.  Bobbitt.  Kgg  Bend,  La : 

II.  M.  (^uig'ey  A-  Ct>.,  St.  Louis,  Mo 

The  Kltringham  Construction  ('<».,  Natchez,  Miss.. 

Henry  l>.  Corbett.  Je.suits  Beml,   La 

Davis  iV-  Freeman,  Birmingham.  Ala 

Anilrews  Bri»s.  Con.stru<'tion  Co.,  Baton  Kcmge,  La. 

Donovan,  Dalev  t.V  Co.,  Baton  ]{ouge.  La 

Manning  &  (ii(»son.  Natehe/.  Miss  

William  L.  Killebrew,  Memjdus,  Tenn 

Havi's  Bros.,  Wiilcome.  l^a 

John  M.ihonev.  Kansas  (.'ity,  Kans 

(Jeorg*'  Mi-reier.  New  Orleans.  La 

McLaughlin  liros..  Memiihis,  Tenn 

('harles  T.  Worthington,  Leotu,  Miss 

S.  1).  Momly  A:  Co.,  Limited,  New  Orleans,  La   


15 

Ij.  49 
14^ 
21.48 
17 

17.49 
16.  20 
ir).20 

10 


$1.  800.  00 
4,  956.  80 

4.  720.  00 
7,  833.  60 
.'..  440.  00 

5.  m\.  80 
5.184.00 
4,861.00 
7.040.00 
5.120.00 


18 
13. 
14. 
17 
15 
lU 


85 
95 


5.  760.  00 
4.  432.  00 
4,  784.  00 
5. 440.  00 
4.  800.  <K) 
5, 120.  00 


Cfnts. 
-13 

14.00 

15.1 

24.48 

17 

16.08 

16.18 

13.74 

24 

16 

17.0 

17 

13.85 

15 

•? 

10 


Total  coat 
of  levee. 


$2,860.00 
3.207  80 
8,322.00 
5,385  60 
3. 740. 00 
8. 73.1.  CO 
8. 550.  00 
3,022.80 
5,280.00 
8,520.00 
8.038.00 
8, 740.  00 
3,047.00 
3,300.00 
3,245.00 
8. 100. 00 
8,520.00 


Rkmauks.  -I'ro]io.sals  marked  thus  '.  being  the  lowest  and  the  bidders  responBible,  are  recommended 
for  acceptance. 


Pontoliartraio 
hfvee  district. 


Anu)unt  available $150. 000. 00 

Amount  covered  by  this  abstrai-t ,  0,061.80 

Balance '      140, 938. 70 


Lake  Borgne 
leree  district. 


$50,000.00 
8,624.50 


41,475.50 


APPENDIX  X  X — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3046 

United  States  Engineer  Office, 

Xtw  Orleans,  La.,  Aoremfter  7, 1S93, 

No.  2  (1895). — Abstract  of  proposals  received  in  response  to  advertisement  dated  October 
21  f  1803^  opened  this  day  by  Capt.  John  Millis,  Corps  of  Engineers j  for  the  construction 
of  levees  in  the  fourth  district j  improving  Mississippi  River. 


No. 


1 


(5 

7 

8 

9 

10 

11 

12 

13 

14 

ir> 

1(5 
17 

IS 

]'.» 

'Jl 


N(.. 


< 

s 
<) 

M 
11 
IL' 

i;i 
It 
ir. 
ir. 

17 

IS 

11» 
rd 
L'l 

2\\ 


Name  and  atMrens  of  bidder. 


Poutcliartrain  leveo  district. 


Grenada,  enlarge- 
ment. 


The  Eltringhani  ConHtrnction  Co.,  Natchez,  MisH.. 

W.  L.  Killhen^w,  Meniphis,  Tenn 

Starlin;;  «i:  Smith  ('o.,  (Jreenvillc,  Miss 

.laiiirH  X.  ()j;deu,  JJaton  Koiige.  La 

.Fann'H  M.  Sullivan,  Meiujihia,  Tenn 

Manning  6c  (libaon,  Villa  Vista,  La 

II.  M  .  Quisle V  6c  Co.,  St.  Louis,  Mo ^.. 

Kthvin  15.  lI«'1;;aaon,  Natchez,  Aliss 

Itoht.  K.  Colquitt,  Shrevcport.  La 

l)on<»\  an,  Daley  6c  Co.,  liaton  Ivouge,  La 

John  MaIione>  ,  Kansas  City,  Kans 

Miehael  Haniok,  St. Louis, *Mo 

Haves  Hros.,  Welcome.  La 

T.  \V.  Scott  <fc  Co.,  liaton  Ilougc,  La 

.\ndrews  I5ros.  C<»n8truction  ('o.,  Haton   Kouge,  La. 

Iloman  &:  McFadden,  Sarpy,  La 

l)a\  is  A:  Frt'cman,  Birniinghani,  Ala , 

1).  W.  Ilearin  \-  Co.,  Itaton  Jiouge,  La 

JelVnes  A  D.-imeron.  Knulish  Turn,  La 

( Jeori:««  Monirr,  New  Orleans.  La 

Israel  11.  r.ohbitt,  Kgg  Bend.  La 

.luliu  Scott  vV  Sons,  St.  Louis,  Mo 

("haa.  T.  Wortliiugton,    Leota.  ^Nliss 


Embank- 
ment, 
24,000  cu- 
bic vards. 


Cents. 
12J 

13| 

12.  70 
13.23 

Hi 
12.93 

16 

14.47 

12.40 

17.84 

13 

16 

12 

13 

11.90 

13.  40 


Total  cost 
of  levee. 


Sunshine. 


Embank- 

raeut, 
40,000  cu- 
bic  yards. 


$3,000.00 
3, 450.  00 
3,  280.  00 
3,  048.  00 
3. 175.  20 

2,  700.  00 

3,  103.  20 
3,  840.  00 

3,  472.  80 
2, 976.  00 

4,  281.  CO 
3, 120.  00 
3, 840.  00 
2, 880.  00 
3, 120.  00 
2, 8.56.  00 
3, 216.  00 


*10 
12.24 
18 

14.45 
17 


2, 400.  00 
;».  937.  60 
4.  320.  00 
3,  468.  00 
4, 080. 00 


Cents. 
13.45 
14.99 
13^ 
14.70 
1A43 
12.94 
12.  39 
17 

15.97 
12.40 
14 
12.i 
15 
'12 
13 

13.60 
13.03 
14.70 
12} 
13.24 
15.45 
14.97 
15i 


Total  cost 
of  levee. 


$5,  380. 00 
5,  996. 00 
5,  300.  00 

5,  880.  00 
5, 772.  00 
5, 176. 00 
4, 956. 00 

6,  8t)0. 00 
6,  388.  00 

4.  <.>60.  00 
5, 6i»0. 00 

5,  000.  00 
6, 000.  00 

4,  800. 00 

5,  200. 00 
5, 440.  00 
5,  320. 00 

5,  880.  00 
5, 100.  00 
5,296.00 

6.  180.  00 
5.  988.  00 

•6,  200. 00 


I 


Name  an<l  addre.>*s  of  l>i<lder. 


Tlir  Eltrliijiliam  Construction  Co.,  Natchez,  Miss 

William  L.  Ki Hebrew,  Mcmjiliis,  Tenn 

.^tailing  \  Smith  (.'o.,  (Ireenville.  Miss 

J.iiMs  X.  ();:(len,  Haton  Kouge,  La 

.liiiiMs  M.Sullivini,  Memphis,  Tenn 

MaimiiiLr  \  <iil>.son,  N'illa  Vista.  La 

\{.  M.  •^•ui^Itv  «.V  Co.,  St.  Louis,  Mo 

Kijw  in  r.    Hrl^iisim,  X:«tchcz,  ^liss 

Knluit  K.  ("oNpiitt.  Slirevi'port,  La 

l>.m->\  .III.  l);il«y  i^  Co.,  I'atoii  Roiigc,  La 

•  I  <»lm  M  ;iln)ii(\ .  Kansns  <  "itv.  Kans 

Mi<li;nl  lliiliirk,  .*^t.   L()ui.«<.*Mo 

H.iNts  Uios.,  Welcome,  La 

1.  WScctt  .v  Co,  ll.iton  Kouge,  La 

A  iidnw  M  I'.ri*-.  Ciuistr  uetion  Co.,  Katon  Kouge.  La 

lloiii.iu  \    Mrl'a«l(len.  Sarpy,  La 

l>a\isA   I'ieeui;in,  I'lrmiugham.  Ala 

1>   I'..  Heai  in  vV  Co..  llaton  Kou;:e,  J.,a 

.Ii  tlii.  -^  .V  Dameron.  Engli.'^h  Turn,  La 

Ceoi-i^e  M«r«iei-.  Xew  Orleans,  La 

Isr.i.l  K.  i;..lil)itt,  Egi;  liend.  La 

-loliu   Seott  \  Sons.  St.  Louis,  Mo 

Cllarle^^   T.  Wort hington,  I^eota,  Miss 


Pontchartrain  levee  district. 


Virginia. 


LorJo. 


Embank- 
ment, 
36, 000  cn- 
bic  yards. 


Cents. 
13 

14.43 
13 

12.99 
13.41 
14.94 
12.39 
12.75 
14.47 
10.  40 
14 
13 
15 
12 
13 
12 


Total  cost 
of  levee. 


Embank- 
ment, 
10,  OOOcu 
bic  yards. 


Total  cost 
of  levee. 


83 


0 

13.30 
14^ 
12i 
13.44 
13i 
14.45 
14i 


Centt. 

$4,680.00 

12 

$1,  200. 00 

5,  194.  80 

13.93 

1,393.00 

4. 680.  00 

12i 

1, 225. 00 

4, 676.  40 

13.99 

1,399.00 

4,  827.  60 

13.22 

1,  322. 00 

5, 378.  40 

14.93 

1,493.00 

4, 460.  00 

1L93 

1, 193. 00 

4, 590.  00 

15 

1.  500. 00 

5. 209.  20 

4, 104.  00 

12.90 

1,290.00 

5, 338.  80 

16 

1.600.00 

4,680.00 

12i 

1,2.50.00 

5,  400.  00 

15 

1,500.00 

4. 320.  00 

12 

1,200.00 

4,  680.  00 

14 

1,  400.  00 

4,  572.  00 

14 

1,  400.  00 

4,  788.  00 

14.30 

1,  430. 00 

5.  220.  00 

15 

1,  500.  00 

4, 860.  00 

15 

1,  500.  00 

4,  a38.  00 

13.44 

1.  344.  00 

4, 950.  00 

14} 

1,475.00 

5. 202.  00 

14.45 

1,445.00 

5,310.00 

18 

1,800.00 

Kkmakks.     Pxiposals  nuirked  thus',  being  the  lowest  and  the  bidders  considered  responsible,  are 
reeomini  uded  tor  aeeeptau<-e.     Bid  No.  23  received  after  the  time  set  for  the  ofMiiiDg  of  bids. 


304C      REPORT    OF    THE    CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

No.  2  (1895). — Abstract  of  propoaaU  received  in  reapotise  to  adrerti$emeni  dated  October 
SU  1fi9fif  opened  this  day  by  Capt.  John  Millia,  Corpg  of  JCngineert^far  the  conatrmctiM 
of  levees  in  the  fourth  district  ^  improving  the  Mississippi  River — Continaed. 


Pontchurtndn  levee  district. 


No. 


Name  and  addn'^HA  (if  bidder. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

lU 

11 

12 

13 

14 

13 

16 

17 

18 

10 

20 

21 

22 

2:t 


Point  Clear. 

Enibauk- 

meut,    I  Total  cost 
16,000  cti-    of  levee, 
bio  yardn. 


Point  Clew,  lower. 


JSmbank 

meat, 
40.000  en- 
bic  yards. 


The  Eltringliam  Constmction  Co.,  Natchez,  Miss  . . 

William  L.  KJllebrcw,  MeiiiphiH,  Ttinu 

Starlinir  Sc  Smith  Co.,  GrtH^nville,  MiAs 

JaiiioH  X.  Ogdcu.  Hatou  Kongo,  La 

Jamcti  M.  Sullivan,  MemphiB,  Tonn 

Manning  &(iibaon,  Villa  Viot^i,  La 

R.  M.  Q"i(;^^*.v  &  Co..  St.  LouiH.  Mo 

Edwin  H. llelgason,  X.atcho/.,  Mi«8 

liobort  KlLolquitt,  Shrevoport.  La 

Donovan.  Daley  dc  Co.,  Jtaton  Koii^e,  La 

John  Muhoney.  Kansas  City.Kans ^. 

Michiu>l  Ilanick.  St.  Louirt,  Nto 

Haves  IJros..  Welcome,  La 

T.  \V.  Scot t  &  Co..  Haton  Kouko,  La 

Andrewrt  liro.s.  Construction  (Jo..  Jtaton  Kougei,  La. 

J  Ionian  &  McFaddcn.  Sjirpy,  La '. 

Davis  &Fro4>man,  Birmin;;nam.  A  In 

I).  R  Henriii  6c  Co.,  llnton  ]!on^e.  Lu 

Jeffrio."*  &  Danionm.  Knglirtli  Turn.  La 

(ieor^e  Merrier,  New  Orleans.  La 

Isra.l  U.  Jiobbitt ,  Eck  liend,  La 

John  Scott  A'  Sons,  St.  LouiH.  M«»   

Charles  T.  Worthin^'ton,  Li-ota.  Miss 


Centi. 
12 


13.  U9 
14.17 
12.99 
11.93 


$1,920.00 
2, 140. 00 
1,960.00 
2.238.40 
2.267.20 
2, 078. 40 
1,908.80 


192 

11.40 

15.94 

13 

14 

12 

13 

12. 

14 


I 


3.160.00 
1.824.00 
2. 550. 40 
2, 080. 00 
2,240.00 
1,920.00 
2,000.00 
1,084.  CO 
2,240.00 


11* 
13.44 

14* 
14.97 

17 


1,840.00 
2.150.40 
2,320.00 
2,306.20 
2.720.00 


CtnU. 
18.46 
13.09 
12{ 
14.70 
15.28 
1&84 
12.83 


14.08 

*0.00 

17.64 

12 

14 

12 

18 

12 

13.15 


Total  eoit 
of  levee. 


10* 
12.04 

16 

laoo 

IS 


$5,380.09 
5,19aLN 
6. 150.  OS 
6. 880.  OS 
6,002.00 
6,006LM 
5.172.00 


6. 098.  OS 
8,900.N 
7,056l00 
4,800.09 
6,000.09 
4,800.00 
6,200.09 
4800.00 
5,810.00 


4,2aao9 

6,176.10 
6.400.00 
7,0(6.00 
6,000.00 


IlEMAUKs.— ]*ro]>oHHl8  marked  thus  *.  hein^  the  lowcHt  and  the  bidders  considered  responsible, 
recommended  for  acceptanc*'.    Jtid  No.  1\\  reeeivt'd  alter  the  time  set  for  the  opening  of  bids. 

A  mount  available 0140, 988. 70 

Amount  covered  by  this  abstract 18, 281. 00 

balance 122.657.70 


APPENDIX  X  X — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3047 

United  States  Engineer  Office, 

New  Orleans,  La,,  Noremhrr  8^  1803. 

No.  3  (1895). — Abstract  of  proposals  received  in  response  to  advertisement  dated  Octoher 
21,  1SU3,  opnud  thin  da  if  by  Capt.  John  MilliSy  Corps  of  Engineers^  for  the  construction 
of  U'vecH  in  the  fourth  district^  improving  Mississippi  liiver. 


No. 


1 
') 

3 
4 

5 

{) 

8 

1» 

10 

11 

12 

14 

ir> 

10 
17 
IH 
10 
20 
21 

24 


No. 


3 
4 

5 
(•) 

t 

H 

<.» 

10 

11 

12 

i;; 

14 

1,-. 

ir. 

17 

IH 

!'.• 

•JO 

21 
•  >•» 

2.'! 
24 


Naniu  and  address  of  bidder. 


Manning:  Ar  ( libson,  Villa  Vista,  La 

James  ^I.  Sullivan,  Mein]>his.  Tenn 

.John  S<otl  lV  Soils,  St.  Louis,  Mo 

William  L.  Ivilh'bnnv,  Memphis.  Teun 

l);ivi.s  A-.  Fre«'man,  Birmin^rham.  Ala 

.Jetlries  aud  Danieron,  En<ilisli  TurD,  La 

}klichael  llanick,  St.  Louis,  ilo 

riio  Kltrin^hiim  Constnutiou  Co.,  Nat4:hez,  Miss. . 

I.srael  K.  Uohbitt,  Egg  Itend,  J..a 

Donovan.  Daley  vV  Co.,  Baton  Kongo,  La 

Ci.  B.  Kdward.s,  Besaenior,  Ala 

r.  W.  .^cott  <fc  Co.,  Baton  Kou^e,  La 

Starling;  ^  Snuth  Co.,  Gn-enville,  Mins 

.lohn  Adams  Carson,  Baton  liouge.  La 

J.  S.  MrTighe  ^:  Co.,  Memj)liis,  Tenn 

K.  M.  ()uij;ley  A:  Co.,  St.  Louis,  Mo 

llomau  iV   MrFadden,  Sarpy,  La 

•Tames  X.  0<;den.  Baton  liouge.  La 

(leorge  Menier.  New  Orleana,  La 

Andrews  Bros.  Construction  Co.,  Baton  Kouge,  La. 
Charl<-i   T.  \\'<>rthington,  Leota,  Miss 


Pontchartrain  lovee  district. 

Arizona,  enlarf^e-        Revenue,  enlarge- 
ment.       .                       nient. 

Embank- 
ment, 
20, 000  cu- 
bic yards. 

Total  cost 
of  levee. 

Embank- 
ment, 
16,000  cu- 
bic yards. 

Total  cost 
of  levee. 

Cents. 
11.43 
14.23 

191 
13 

15i 
10.97 
9. 89 
12 
134 
14 

15.45 
10.93 
12 

12. 70 
12.20 
13 
18 

$2, 286. 00 
2, 846. 00 
3, 875. 00 
2,600.00 
2,650.00 
3. 000.  00 
1,900.00 
2. 3<H).  00 

Cents. 

13.43 

$2, 148. 80 

13 

2, 080. 00 

13 

2, 080. 00 

3, 100.  00 
2, 194.  00 

1. 978.  00 
2, 400.  00 
2, 700.  00 
2. 800.  00 
3,090.00 
2, 186.  00 
2,  400.  00 
2,  540.  00 
2, 440.  00 
2,600.00 
3, 600. 00 

15 
16 

2. 400. 00 
2. 560. 00 

15 

13.70 

12.20 

2, 400.  00 
2. 192.  00 
1, 952.  (Hi 

18 

2,  880. 00 

Name  and  addn>s8  of  bidder. 


Pontchartrain  levee  district. 


Linwood. 


Embank- 
ment,       Totidcost 
60,000  cu-     of  levee, 
bic  yards. 


Manning  i<-  CTih.^on,  Villa  Vista,  La 

.lames  M.  Sullivan,  Memjihis,  Tenn 

John  Siott  vV  Sons,  St.  Louis.  Mo 

William  !..  Killebrew,  Memphis,  Tenn 

l)a\  is  iV  Fnrman,  Birniingliam,  Ala 

.Irllriis  .V:  Danieron,  English  Turn,  La 

('.  I).  Lt-eiMT,   Donaldson ville.  La 

.Mirhat  1  Hani<k,  St.  L«;uis,  Mo 

1  Ik'  lOltriimli.im  Construetion  Co.,  Natchez,  Miss. . 

Israel  \l.  Bohhit 1 1.  E^g  Ben<l,  La 

Donovan.  Dairy  ^v  Co..  Baton  liouge,  La 

(Moi:;r  I'..  Kd wards,  B«>ssfmer.  Ala 

.lolin  Maliourv.  Kansas  Citv.  Kans 

r.  W  .  .Scott  \  Co.,  Baton  /ion«;e.  La 

Starliiiii  \   Smith  Co.,  (Ireeuville,  Miss 

.lohii  A.  Caison.  T^aton  Kon^e.  La 

J.  S.  M(  Tiirlie  A  Co.,  Menipliis,  Tenn 

K.  .M.  (,)uiL:l.'y  \  Co.,  St.  Louis,  Mo 

Hoiiian  \   Mt  I'adden,  Sarpy.  La 

.1  allies  X.  ( );^(lrn,  Baton  Kouge,  La 

(Hoii:f  Mttrirr.  New  Orleans.  La 

D.  !'>.    Uraiiii  \  Co.,  Baton  liouge.  La 

Andnws  Bros.  Construction  Co..  Baton  Rouge,  La. 
<lias.  r.  ^^'orthingtou,  Leota,  Miss 


Cents. 
13.97 
14.  42 
14.37 
15.90 
12.90 
13i 
15 
13 
13.45 

14| 

14.70 

16 


$6. 985. 00 
7,110.00 
7, 185.  00 
7. 950.  00 
6. 450.  00 
6. 750.  00 
7,  .WO.  00 
0,  5iK).  00 
6,  725.  00 
7, 187.  50 
7. 350.  00 
8, 000. 00 


Colomb  Park. 


Embank- 
ment, 
18,000  cu- 
bic yards. 


CenU. 
12. 45 
13.47 
14.45 
12.43 
13i 

16* 
14.2 

13 

12 

1*4 
13.49 


13 

13.74 
13 
21 
*  12.  39 
12.80 
13.90 
13.90 
13.30 
14 
15 


6,  500.  00 
6, 870.  00 
6,  5U0.  00 
10,  500.  00 
6, 195.  00 
6, 400.  00 
6, 9.'*0.  00 
6,  950.  00 
6,650.00 
7. 000.  00 
7, 500.  00 


12 
13i 
13 
15 
'  10.69 
1L80 
16 

13.43 
13 
12 
18 


Total  cost 
of  levee. 


$2,241.00 
2, 424. 60 
2,601.00 
2,  237.  40 
2,  385.  00 
2, 970. 00 
2,  556.  00 
2,  340.  00 
2. 160. 00 
2,  565. 00 
2.  428.  20 


2. 160.  00 
2,  385. 00 
2,  340.  00 
2,  700.  00 

1,  924.  20 
2.124.00 

2,  880. 00 
2.  417.  40 

2,  .340. 00 
2,160.00 

3,  240. 00 


liKMAKKv.—  rrojJoxals  marked  thus  *.  being  the  lowest  and  the  bidders  considered  responsible,  are 
ncoiiinundt  d  lor  acceiitanoe.  Bid  No.  24  received  after  the  time  set  for  opening  of  bids,  and  is  there- 
lore  not  coiisidired.  No  hid  recommended  for  acceptance  on  the  Revenue  levee,  enlargement,  since 
caviu;;  ut  bank  will  necessitate  change  in  plan  of  work  and  increased  quantity. 


3048   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  AEHT. 

No.  3  (1895). — Ahairact  of  proposals  received  in  responae  to  advertisement  dated  Oetelber 
21,  1S9S,  opened  this  day  o.v  Capt.  John  Millie,  Corps  of  Engineers,  for  the  canetrueiiem 
of  levees  in  the  fourth  district,  improving  Mississippi  River — Continued. 


No. 


1 
2 

3 
4 

5 

6 

7 

8 

9 
10 
11 
13, 
14  I 

^5  I 
16 

17 

18  ! 

19  ■ 

20  , 
21 

22  ' 

23  . 

24  1 


Name  and  address  of  bidder. 


Pontohartrain  levee  district. 

riicic  Sam. 


Hanninji:  &.  Gibson,  Villa  Vista,  La...... 

James  M.  Sullivan,  Menipbis,  Ton n 

John  Sc'otl  6l  Sonfl.  St.  Louih,  Mo 

William  L.  Killobrcw,  Memphis,  Tenn 

Davi»  &  Freeman,  Binuinjfliani,  Ala 

JutiricH  Sl  Dameroii,  KngliHh  Turu,  La 

C.  1).  Leener,  DonaldHun villc,  La 

Michael  lianick.  St.  lA>ui8.  Mo 

The  Kltrin;;ham  Construction  f'o.,  XatHiez,  Miss.. 

Israel  K.  Jiobbitt.  Et'g  Uend.  La 

Donovan,  Daley  A:  Co..  J^itou  Rouge,  La 

John  Maiionevli  KansaH  Cit  v,  Kans 

T.  W.  Seott  Ac  Co.,  Raton  Jtoinre,  La 

Starling  &  Smith  Co.,  Green viHe,  MiHS 

Jolin  A.  CarHon,  Raton  Rouco,  La 

J.  S.  McTighe  6c.  Co.,  Mem]>hiH,  Tenn 

R.  M.  Qnijn<*y  ^  Co..  St.  Louin.  Mo 

lloraan  &  McFadden,  Sarpy,  La 

James  N.  Ogden.  Raton  R«mge,  La 

George  Meroier^  New  Orleans,  La 

D.  R.  Ilcurin  &  (.'o.,  Raton  Ri»uge,  La 

Andrews  Rros.  Constnn'tion  Co.,  Raton  Rouge,  La. 
Chas.  T.  Worthington,  Leota,  Miss 


Embank- 
ment,   :  Total  cost 
50,000cu-i    of  levee, 
bic  yards. 


$5,985.00 
7,870.00 
7.435.00 
6, 1165. 00 
6, 437. 50 
6.  IKX).  00 
6, 600. 00 
0, 250. 00 
6, 0()0. 00 
7, 370. 00 
6, 49r>.  00 


Longiie  Vne. 


Embank- 

ment, 
30,000  cn- 
bic  yards. 

Onto. 


Total  cost 
of  levee. 


«, 


.00 


6,  500.  00 
6, 1H7.  50 
6, 2r>0.  00 

7,  iTiO.  00 
5, 695. 00 
6, 000. 00 
0. 050. 00 
0, 70t).  00 
0.  500. 00 
0. 460. 00 
7, 250. 00 


11.07 

$8,501.M 

13.32 

8,0e6w00 

14.45 

4,835u00 

18.93 

4.179.00 

13.47 

4.011.N 

12* 

8.750.09 

12 

3.ooaoo 

12 

S.00U.00 

13i 

4,125.00 

XL  97 

S,  SOL  09 

15 

4,5U0.Q» 

12 

8,800.00 

13k 

4,050.00 

12 

3.000.09 

15 

4.500.00 

"11.39 

8,417.09 

18 

8,990i09 

12.90 

8,879.00 

13 

8.900.09 

13ft 

4osao9 

14 

4,200.90 

1*» 

4. 880. 09 

Rkmakks.— PropoHalH  marked  thus  ",  being  the  lowest  and  the  bidders  considered  responsible, 
rei'ommended.  for  aeceptauce.     Rid  No.  24  received  after  the  time  net  for  opening  of  bids,  and  is  there- 
fore not  considered,    pio  ^)id  recommended  for  .iri'eptane.e  on  tlie  Revenue  levee,  enlargement,  since 
caving  of  bank  will  neceHxitate  change  in  juan  of  work  and  incivaHed  quantity. 

Amount  a vailable 0122, 057. 70 

Amount  covered  by  this  abstract 10, 13L 29 

Ralance 103,520.50 
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IGNITED  States  Engineer  Office, 

Neiv  Orleanif  La,,  November  9, 189S. 

No.  4  (1895;. — Abstract  of  proposals  received  in  response  to  advertisement  dated  October 
21,  ISO.iy  opened  this  day  by  (.'apt.  John  MilliSf  Corps  of  Engineers,  for  the  construction 
of  levees  in  the  fourth  districtj  improving  Mi8sis8i2)pi  River. 


No. 


1 
2 
3 
4 

5 

r> 

V 

11 

14  ! 

ir> 
10' 

17 

IK  I 
15)  ' 
'JO  1 
L'l 

'J4 


N 


<>. 


r. 

4 

i> 
10 
11 
I'J 

i:; 

14 

If. 

ir, 

17 

1- 

I'.t 

L'O 
'Jl 


*J4 


Naiiu*  ami  addreSH  of  bidder. 


Homan  &  MoFadden,  Sarpy,  La 

1).  n.  llrariii  «fc  Co.,  Baton  Kf)U^4',  La 

JaiiH's  M.  Sullivan,  Mi'iujdiiH,  Trnn 

\V.  L.  Kilh'lnt'W.  Mcnii»hia,  Tenii 

T.W.Scott  \  Co..  Hat  on  Kou^e,  La 

Andn'ws  lUo.s.  (.'onst ruction  Co.,  Baton  Kouge,  La 
The  l'Utrinj;h;iiu  ConHtruction  Co.,  Natchez,  AIIbh. 

Maimui}^  «.v  (Jil)s<»n,  Villa  Vi.sta.  La 

John  Siott  cV  Sons,  St.  Lonis.  Mo 

Micluu'l  llaniok,  St.  Loui.s,  Mo 

R.  M.  (^ui^loy  cV  Co..  St.  Louih,  Mo 

J.  S.  MoTiglie  &.  Co.,  M»nii)liiM,  'i'enn 

llayes  l»ros.,  Welcome,  La 

.IrliVics  (fc  Danioron.  En;;liah  Turn,  La 

('has.  T.  Worthiugton,  Leota,  Miss 

Israel  li.  Hohhitt,  Kg<r  Uend,  La 

Starling  vV  Smith  Co..  (Iret-nville.  Miss 

( ieiirire  Mm-ier,  New  Orleans.  La 

.lohu  Mahon*  y.  Kansas  City.  Kans 

I>t>no\  au.  Daley  «fc  ('o..  Dreyl'u."*.  La 

IMwin  li.  Hcl;;ason.  Natchez,  Miss 

•lohu  .V.Cai"s«ui,  I'.atou  llouge,  La     

.I.unis  N.  ()«:«lcu.  liatou  Uoui;e,  1^; 

Dax  i.s  iV  Fie«iuau,  lUrmingham,  Ahi 


Pontchartrain  lovec  district. 


Hoi»e,  lower. 


Embank- 

ment, 

Total  cost 

16,000  cu- 

of levee. 

bic  yards. 

1 
Cents. 

12 

$1, 920. 00 

13        1 

2, 080. 00 

12.  74  , 

2, 038.  40 

13.93 

2,  228.  80 

11.  25 

1,800.00 

11.32 

1,811.20 

-  12 

1,  920.  00 

*11         1 

1.  760.  00 

14.93  ' 

2,  388.  80 

14     • 

2,  240.  00 

11.93  i 

1, 0<»8.  80 

14.90  , 

2,  38  i.  00 

12 

1, 820.  00 

16        i 

2, 560.  00 

17 

2.  720.  00 

13.45 

2, 152.  00 

Good  Hope. 


Embank- 
ment, 
.50,000  cu- 
bic yards. 


12. 20 

12.  63 

11.90 

14 

12 

12.97 

13i 


1. 952.  00 
2,  020.  80 
1,904.00 
2,  240. 00 

1,  920.  00 

2,  075.  20 
2, 200.  00 


Cent*. 
11.7 
13i 
13.47 
13.93 

lU 
11.32 

12 

124 

14.93 

13i 

12.93 

14.90 

lli 
Ml 
14i 
i3i 
12i 
12 

12.23 
12.90 
15 
13 

12.47 
13i 


Total  cost 
of  levee. 


$5, 850. 00 
6,  626. 00 
6,  735.  00 
6, 965.  00 
5, 625. 00 

5,  661).  00 
6,000.00 

6,  250.  00 

7,  405. 00 
6,  750.  00 

6,  465. 00 

7,  4rjO.  00 
5,  625.  00 

5.  500.  00 
7.  250.  00 
6, 62,'i.  00 

6.  052.  50 
6,  001).  00 
6,115.00 
6, 450.  00 
7, 500.  00 
6,  50D.  00 
6. 235.  00 
6, 625.  00 


Name  and  address  of  bidder. 


Pontchartrain  levee  district 


Rost. 


Modoc. 


Homan  Ar  >rcl'addon.  Sarpy.  La 

1>.  I'>.  lltMiin  vV  ("»».,  Hat  on  Kouge,  La 

.J.iinc-*  M.  Sulln  au.  Memphis.  Teun 

W.  I.   KillcUnw,  Memjihi.s,  Teun 

r.  W   S.ott  \  Co..  Haton  Kcuige,  La 

AihIkwh  r.id.s.  ((uistructmn  C«i.,  Baton  Rouge,  La 
Ihc  l!ltnn::liam  Con.struction  Co.Natchez,  Miss  . 

Mainline  vV  Ciil»>*on,  Villa  \'ista,  La 

.iohn  Srott   iV  Sons.  St.  Louis.  Mo 

Jo-^cjih  .'^.  Codilcr  New  Orleans.  I^a 

Mil  liatl  Ilanick.  St.  Loui.s,  Mo 

K    M.  <j)iii_'l»v  A:  Co..  St.  Loui.s,  Mo 

.1.  S.  Ml  I'i-hc  »v  Co.,  Mfmjtliis,  Tenn 

Hayes  r.io>..  \\'<lcomt'.  i>a 

J«  tilled  \-  iJ.inn'ion,  Lnglish  Turn,  La 

Cli.i>   r.  Worthiniiton.  Lcota.Miss 

Ist;M'l  i:.  ]:ol)l>itt.  K;:g  Bend.  La 

Starling:  \   Smith  ('«»..  Crcenville,  Miss 

( it'oiue  Merrier.  New  <  )rleans.  La 

.1  -hn  Mahoney,  Kansas  Cit% .  Kans 

l)fiiio\  an,  D.iley  \-  Co.,  Dreylus.  La 

IMw  in  I'..  Heljiason.  Natchez.  Miss 

'It'hii  .\.  (  arson.  Baton  Ron  ire.  La 

.lames  N.  ( ';.:<len.  I'.aton  Kouire,  La 

l>a\  IS  \   Freeman.  Birmingham,  Ala 


Embank 

ment,  | 
32,000  en- 1 
bic  yards. 

-  --  -! 

CniUi.  ; 
12  I 
13 

13.37 
13.93 

lU 
13.24 

13.90 
13 

14.45 
16 
14 
18 

14.00 
13 
11 
15 
13 
13 
13 
*10.89 
11.90 
11.45 
14 
16 
13i 


Total  cost 
of  levee. 


$3.  840. 00 
4. 160.  00 
4, 278.  40 
4,  457.  60 

3,  600. 00 
4,236.80 
4, 448.  00 
4, 160.  00 
4, 624.  00 
6, 120.  00 
4, 480.  00 
5, 760.  00 

4.  768.  W 
4, 160.  00 

3,  520.  00 

4,  800.  00 
4, 160.  00 
4, 160.  00 
4, 160.  00 

3,  484.  30 
3, 808.  00 
3,664.00 
4. 480. 00 
5. 120.  00 

4,  320. 00 


Enibank- 
!     ment, 
,  15,000  cu- 
bic yards. 


Centi. 

12 


12.97 
13.93 

ny 

12 

13.90 
11 
14.93 

174 

12i 

17 

14.90 

15 

18 

18 

14.45 

134 

14 

12.23 

12.90 

15 

15 

144 

134 


Total  cost 
of  lovee. 


$1,800.00 


1,  945.  50 

2.  089.  .50 
1  687.50 
1.800.00 
2,  085.  00 

1.  6.')0. 00 

2.  239.  .50 
2.  625.  00 
1.87.5.00 
2,  550.  00 
2.  2  {5.  00 
2.  2.')0.  00 
2.  700.  00 
2,  700.  0«J 
2.  167.  50 
2.  025.  00 
2. 100.  00 

1.  834.  50 
1,93.5.00 

2,  2.50.  00 
2,  2.50.  00 
2. 175. 00 
2,  025.  00 


Kkm.\I£Ks.  -Proposals  marked  thus  ',  being  the  lowest  and  the  bidders  considered  responsible,  are 

rei'ommemled  lor  a<-ceptauce. 


3050      REPORT   OF   THE    CHIEF   OF   ENOIXfiERS,  U.  S.  ARMT. 

\o.  4  (1895). — Ahafravt  of  proposals  received  in  response  to  adverti$emfnt  dated  Oeielket 
Slf  I8ff;Jf  openvd  this  day  oy  Capt,  John  Millis,  Corps  of  EngineerSf  for  ike  emutrmetiem 
of  levees  in  the  fourth  district,  improving  Mississippi  i(ir0r--Oontui.aed. 


Xo. 


4 

6 

6 

7 

8 

fi 

30 

11 

12 

13 

14 

15 

1ft 

17 

li) 

20 

21 


Name  and  addreiw  of  bidder. 


Honian  &  McFodden,  i^^arpy,  La 

James  M.  Sullivan,  Memphis.  Teun 

W.  L.  Killebrcvi',  Memphis,  Teuu 

T.  W.  fM'^itt  Ac  Co..  iiaton  UtiuKe,  La 

AndrewH  IJrot*.  CoiiHtriiction  Co.,  Baton  Roueo,  La. 
The  Kltrin^hiim  Const  met  i(»n  Co.,  Natchez,  Miss... 

Manning  &  GibHon,  Villa  Vista,  La 

John  Scott  &.  Sons,  St.  Louis.  Mo 

Jose)>li  S.  CodiftT,  New  Orleans,  La 

Miehiiel  llnnii-k,  St.  Louis,  Mo 

R.  M.  (^ui^h?y  Al  C<>.,  St.  l/ouis,  Mo 

J.  S.  M(;Ti;;h«  A:.  C".,  Memphis,  Temi 

Haves  Hn)H.,  Weloome,  La 

Jeth'iert  &:  Damrron,  Enclish  Turn,  La 

Chas.  T.  W«irtliington.  L«i»ia.  Miss 

Isr:M-l  K.  Hobliitt,  Kgg  llond.  La 

(reor^«»  Men-it' r.  New  Orleans.  I^ 

John  Mahoncy.  Kansas  City,  Kans 

I>oi:ovan,  Dal'ev  6c  Co.,  Drevfus,  La 


22  I  £<lwin  B.  Helga.Hon,  Natchez,  Miss 
Zi  '  Johi         ^  -  - 


)hn  A.  Carson,  Baton  Kouge,  La 

24  j  James  N.  Ouden.  Baton  Kongo,  La... 

25  j  Davis  6i,  FrcH-mau,  Birmingham,  Ala. 


Fontoharcndii  leweAt- 
trlct— FraUaoi. 


Embwik-  i 
meat,  23,000  ; 
cubio  yards. ; 


OttUs, 
18.8 
1S.2S 
14.07 

18 

11.00 

U 

14.88 

18 

14 

17 

14.80 

'^ 

18 

14.80 

18.88 

14.84 

10.80 

14 

IS 

13.09 

"4 


Total  rat 
ofleTM. 


02.8M.M 

s,oaii 

8,44S.H 
1,878lOI 
1,  NIL  01 
8,UT.» 
8.5MLM 

s.4aLii 

4.140LM 

8.ttlL» 

8,01AOI 
S.487.M 

a,i8r.w 

8,105.N 


S.4I7.M 

s.in.« 

8,4iaLV 
XS07.M 

8,  mm 

XONlM 
8,817.11 
8.017.11 


liEMAKKs.— rro])OKals  marked  thus  *,  being  the  lowest  and  the  biddem  conaiderod  raaponalbla,  set 
roeommeuiiiHl  for  acniptance. 


Amount  available 

Amount  ri)vero<l  by  this  abHtraet. 


8108, 081 M 
14.78L* 


Balance 


88.174V 


APPENDIX  X  X — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3051 

United  States  Engineer  Office, 

Neto  Orleans,  La,,  December  JO,  1S93. 

No.  5  (1895). — Abstract  of  proposals  received  in  response  to  adrertisement dated  December 
16 y  1893,  opened  this  day  bi/  Capt.  John  Millis,  Corps  of  Engineers,  for  the  construction 
of  levees  in  the  fourth  district j  improving  Mississippi  Biver. 


No. 


1 
2 
3 
4 

5 
0 

t 

8 
9 
10 
11 
12 
14 


No. 


1 

:1 

4 


12 
13 


Name  and  adtlre88  of  bidder. 


Mcl.ftughlin  Broa..  Memphis,  Tenn 

W.  L.  Killebrew.  S<'arcy,  Ark 

(!    D.  LeeptT,  Convent,  La 

Donovan,  l>sih\v  &  Co.,  Baton  Kongo,  La 

W.I,  Bent  lev  X-  Co.,  New  Orleans,  La 

Isratl  K    Bolihitt,  K;^«j  Bend,  La 

n.  M.  (^lij^U-y  A  Co.,  St.  Louis.  Mo 

J .  A .  ( 'urnon .  BatQn  Ron^e,  La 

AppeliV  Cullen,  Port  Allen,  La 

\i»'\nniler  Kltrinjrhain,  Natchez,  Miss 

Muhael  llanick  «\:  Co.,  Baton  RouiiO,  La 

AndrewH  Uros.  Construction  Co.,  Baton  Kongo,  La 
Homan  &  McFadden,  Welcome,  La 


Name  and  address  of  bidder. 


Pontchartrain  levee  dis- 
trict— Keveniie. 


Embankment 

45,000  cubio 

yards. 


Cents. 
15 

12.0 
13 
-1L39 
12i 
16i 
12.93 
Ui 
13.45 
12.23 
12 
12 
13.0 


Total  coat 
of  levee. 


$6, 750. 00 
5.  805.  00 
5,  850.  (H) 
5. 125  50 
5. 512.  50 
7. 425.  00 

5,  815.  50 

6.  525.  00 
6, 052.  50 
5.  953.  50 
5.  400.  00 

5,  40 ».  00 

6,  225.  00 


Lake  Borgne  levee  district- 
Greenwoo<l  levee. 


McLauizlilin  l>roH..  Memphis,  Tenn 

\V.  L.  Killebrew.  Sean  y.  Ark 

('    1>.  Leepei.  Convent.  La 

l>iMH»van.  Diilev  A:  Co.,  Bat'on  Rouge,  La 

W.J.  Hen  t  lev  A  Co.,  New  OrUians,  La 

I.srael  K.  Bolihitt,  K«:u  Bend,  La 

.1 .  A   C:u  son.  Baton  lIon<;e,  La 

Andrew  Bro.s.  CouHtrnction  Co.,  Baton  Kogne,  La 
Kobt.  ^leNamara,  New  Orleans,  La 


Embank- 
ment 
42.  (KK)  cu- 
bic  yards. 


Base 

ditches, 

etc.,  1,500 

cubic  vards. 


Cents. 

13 

13| 

15 
-12.90 

14 


Cents. 
13 
131 
15 
♦10 

10 


Total  cost 
of  levee. 


1^ 

14 


$5,  6,55. 00 
5. 818. 32 
6,  525. 00 
5,  508  00 
6, 3o7. 50 
6,450.00 
5,  872.  50 
6, 416.  25 
6,090.00 


Kkm  vKKs  — PropoHiils  marked  thus  *,  is  the  lowest  receive<l  and  the  bidders  responsible,  is  .ecom- 

meiMl«Ml  f(»r  ae('eptan<e. 


Atnoiiiit  available 

Amount  eoveitd  by  this  abstract 

I'alance 


Pontchar- 
train 
levee  district. 


$88, 774. 20 
6, 125.  50 


83, 648. 70 


Lake  Borgne 
levee  district. 


$41,47.5.50 
5,568.00 


35,  907. 50 


3052      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 


United  Statks  Enoinekr  Office, 

New  Orleans,  La.,  Februarif  lo,  1S94. 

No.  6  (1895). — AbstraH  of  proposah  received  in  response  to  advertisement  dated  January 
30,  180  fy  opened  this  day  bif  Capt.  John  MilliSt  Corps  of  Engineers,  for  the  coneimetimi 
of  levees  in  the  fourth  districty  improving  Mississippi  IHrvr, 


No. 


Pon  t  rhnrt  raf  ii  1*>  ree  district— IMle 
Point,  HOW  aud  fnlargument. 


Name  uD(l  juldn*MH  <if  bidder. 


Emlmnk  :       Baac 
nieiit,     ditchei»,etc,'  Total  cost 


:36,(KH)cn-.         :iOO 
bic  ynrds.  cubic  yard  a., 


of  levrr. 


Tsrnca  K.  Bobbitt,  Dreyfus,  Ln 

2  Kdwiii  IJ.  HelgaHon.  Natehoz.  MiH8 

3]  II.  M.  Quigley  A:  Co..  St.  LouIh,  Mo 

f)  !  Tbo  Eltriii;:b"aiii  (.'onBtmction  Co.,  Natchez,  MisH. 

0  Honiaii  Ai.  McFatbleii,  Itatou  Koiigr,  I^a 

7  llayPH  Hro8..  Killoiia,  La 

10  Mit'hat'l  Hani*  k.  St.  L<Miis,  Mo 

11  ,  M:iiioa]j  V.lfeiiry.  Biriniiij;ham.  Ala 

lli  I  Mauiiiiig  Jc  (libsbu,  Matcbez.  Miss , 


Cents. 

Cents,      1 

13i 

10      ! 

$4.8911.00 

'8.95 

"H-BS 

8.24}i.«3 

9.89  j 

10 

3.5D0.40 

10.43 

6 

S,772.W 

9.7 

9.7 

3.5C2I.W 

9.99    . 

4. 716.00 

13        1 

12 

-»        . 

21 

7.«2a.l« 

12. 99 

12.09 

4,713l»7 

1     _          _ 

PontehHrtrniu  lev«K»  diHtrict. 


Xo.      Na.iio  and  addreHS  of  bidder, 


Dennis. 

Embank-        Base 
'     nu-nt,       ditches, 
cte..  200 
eubic 
vardrt. 


17,r>00 
cul>ic 
!     vardH. 


1  Israi'l  K.  liobbitt,  Drcvfiis.  Ln  . 

2  Edwin  l\.  II(d}:ason.  5i'atehez.  | 

Mis«< ' 

f)  Th«'  ]''ltriii^hs«ni  Constni'-tion 

('o..  Nat<'h<'7..  MIhh ! 

G  Iloiuan    «.V:  Mcl'^addcn.    l>aton  I 

i      l{«Mi;r«',  liii 

7      ILiyj's  liroH...  Ivillona,  La 

H  Donovan.  Daley  A-   Co..  J>aton  i 

I       IJou;ie,  La I 

9  JanicH  liyrnc,  liaton  Jittu^e.  La 

10  Micliad  ilanirk.  St.  I,.ouis,  Mo 

11  .  Manoiih    V.    Ht;nrv,  Kinning- 

,       baui.  Ala 

12  Manning  lV  (iib^on.  Natchez,  | 


M  i.sH 


Ceuth. 

•  0.  23 

11 
15 

9.  :!9 
15^ 
13 

21 

13.  24 


Cfii  U. 
10 

9.  45 

"  5 

11 

9 
12 
21 
13.  24 


Total  cost 
of  levee. 


VenuH. 

Embank-       Bam?)      , 
ment,       ditcbeM,  i  t«,.i  ,„^ 

eiibio     I     eubic 
yardH.    '    yarda. 


of  levee. 


I 


$2,  420.  2.~> 

l.«72.ri5 

1.1)25.2.') 

1.917.00 
2.  •525.  00 

1.061.25 
2.  743.  50 

2,  2J«».  00 

3,  717.  WJ 
2.  34:.'.  4« 


Cents. 
14i 

12 

'  11 

15.V 
lO" 

11.94 

"ii  '" 

23 
13.  74 


I. 


Cents. 

10 

12 

7 

15| 


9 

23 
13.74 


$3,343.00 

1.95U.« 

1,777.50 

2.51i».75 
2.560.04 

1,832.» 

"i.iioiw 

3.737.50 


No. 


Name  and  address  of  bidd«'r. 


1      Israel  II.  IJobbitr.  Droyfiifl.  La 

4     Tat  liarnan.  New  OrU-.Mis,  La 

8  Donovan.  Daley  A:  Co..  Baton  Itoiine,  La 

9  j  Jaines  Hryne.  Iiat«in  Itoiige.  La 

11  I  Manoah  V.  Henry.  IJirniintfhain,  Ala 

13      liobt.  MeNaniara.  New  Orleans.  I^a 


liarntaria  Icvee    diatrict— Lire 
Onk  oxteiiAion. 


Embank-'        BaMO 

ment,     ditcho.M,etc.,    Total  cott 
6,.'')00eit-  900  ,     oflerrtL 

bic  yards. fiibio  ^'anlaJ 


$1,148.00 
1. 573.00 
996.10 
1,161SI 
1.99&06 
1,307.50 


Cent*. 

Cents, 

10 

12     . 

211 

19^ 

*  13.  IW 

*10 

15i 

15i 

27 

27     , 

l«i 

15     ' 

1lE.MAKK.<.     I'ro])osal>  marked  ttins  \  being  the  lowe.st  reeeived  and  the  bidders CoaAfdered reapOB- 
sible,  are  r«><ommended  for  aece])tan<'e. 


train  levee    uil'^SJSX*. 
district.      .l»v«dUtrirt. 


Amount  availabh* 

Amount  covered  l»v  this  abstract 


$83,048.70  i 
0,051,00 


$00,000:11 


Bahmce 


76,997.10 
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United  States  Engineer  Office, 

Xew  Orleans,  La.,  February  ;^5,  1894, 

No.  7  (1895). — Ahstract  of  proposals  received  in  response  to  advertisement  dai^  February  10, 
lS94y  opened  this  day  by  Capt.  John  Millis,  Corps  of  Engineers,  for  the  construction  of 
levees  in  the  fourth  district,  improcing  Mississippi  River, 


Pontchartraln  lovee  district. 


Con  VCD  t. 


No.  I    Xanie  and  addresw  of  bidder. 


Embank- 
ment, 
42,  000 
cubic 
yards. 


Bane 

ditches, 

etc.,  5O0 

cubic 

yards. 


1 
o 


5 


6 

7 

8 

9 
10 
11 

12 

13 

14 


Jolm  Scott  <fc  Sons,  St.  Louis 

Mo 

Donovan,  Dalej'  &.  Co.,  Baton 

Kouuo,  La 

The  Kltrintfham  Construction 

Co..  NatcTii'/.,  ^liss 

TrtfiU'l  li.  IJobbitt.  C(m\  cnt.  La. 
Manning   «fc  (iib.son,  Katcliez, 

Mis.s 

Edwin  IJ.  lleljiuaou,  Natchez, 

M  is.-i 

W.J.  Bentley  <fc  Co  .  New  Or- 
leans, La 

Iloniau    A:   MoFadden,  Baton 

Kou;:e.  La 

J.  A.  Caison.  Morville.  La 

I'orttr  vV  Slanips,  Kenner,  La. 
J.  S.  CodifVi-  Si,  Co.,  New  Or- 

lranf4 

Arnohl  A:  Di-dariH,  Mianphis, 

Tenn 

C.  I).  Loi'iur  6i  Co.,  Convent, 

La 

M.     ILiuick     A:      Co.,    Baton 

JIon;ie,  La 


Cents . 
14 

9.30 

10 
12J 

10.94 

12 

13. 19 

11.8 

14 

10.95 

14i 

16 

*8.97 

12 


Cents. 
10 

9 

10 
12 

10.94 

12 

13. 19 

11.8 

14 

10.95 


Total  cost 
of  levee. 


Sport. 


Embank 

ment, 

17,000 

cabic 

yards. 


17 

*8.97 

12 


$5, 930. 00 

3.  988,  80 

4.  250. 00 
5, 467.  50 

4,  649.  51 
5,100.00 

5,  605.  75 

5,015.00 
5, 950.  00 
4, 653.  75 

6,090.00 

6,  805.  00 
3, 812.  25 
5, 100. 00 


Base 
ditches, 
etc..  200 

cubic 
yards. 


Cents. 
14 

10.90 

12i 

14i 

*  10.  74 

13 

13.19 

13 
13 
10.95  I 

12        I 

21 

12 

13 


Cents. 
10 

8 

12i 

12 

MO.  94 

13 

13.19 

10 
13 
10.95 


22 
11 
12 


Total  cost 
of  levee. 


$2, 400. 00 

1,869.00 

2. 107. 00 
2,  489. 00 

1.847.28 

2,  236. 00 

2,  268.  68 

2,  230. 00 

2.  2:{6.  00 
1,  SSX  40 

2,010.00 

3,  614. 00 
2, 062. 00 
2, 234.  00 


Atchafalaya  levee  district. 


No.      Nnnio  and  addresH of  bidder. 


5 


6 


1  '  .John    Scott  A:  Son.**,  St.  LouiH, 

Mo 

2  I)ouovan.  l)al«  y  A:  Co.,  Baton 

lI()M;:f.  L;i 

3  Thf  KltrinLihani  Con.xtrmtion 

Co.,  Natrli*-/..  Mis.s 

4  L>ra<i  K.  I'.ohWitt.  Convent,  La 
.Maniiin;^   A:  (Iil»H<»n,  Natchez, 

Mi.-.H 

IMwin  I*.   lI"l;4a.Kon,  Natdirz. 

Mi^s 

W.   .1.    r..iitl«-y     A-     Co.,    New 

( )ili  ans.  La 

Iloman   \     Mcl'iuldon,    liaton 

Koiii:*'.  La 

I .  A.  CaTsuii,  M<)rvill«\  La 

Arnold  \.   l)c  Claris.  MeniphiH, 

Ifiin 

i:?     C.  i).  L(M'i><T\(/'o..  Convent,  La 
14      yi.  II  an  ic  k    A    Co..  Baton 

KoniH',  La 


\-2 


Embank- 
ment, 
109, 500 
cubic 
yards. 

Cents. 
12.  74 

13.90 

14 
13J 

11.45 

14 

13.19 

12 
14i 

iCi 
13i 

*11 


St.  Louis. 

Base 
ditches, 
etc., 
1,500 
cubic 
yards. 


Cents. 
10 


14 
12 

1L20 

14 

13.19 

12 
14i 

15 
10 

Ml 


Total  cost 
of  levee. 


$14, 100. 30 

15, 340. 50 

15, 540. 00 
15,  373. 12 

12,  705.  75 

15,  540.  00 
14,  640. 00 

13,  320.  00 

16,  095. 00 

18, 018.  75 
14, 658. 75 

12,210.00 


Old  Hickorv. 


Embank- 
ment, 
30,300 
cubic 
yards. 


Base 
ditches, 

etc., 
500 

cubic 
yards. 


Cents. 
12.74 

*9.90 

13 
134 

12 

104 

13.19 

n.07 

12 

18 
12.01 

12 


Total  cost 
of  levee. 


12 


Cents. 
10 

)|«,  910.  22 

♦8 

3.  339.  70 

13 
12 

4,  004. 00 
4,  150.  50 

12 

3, 696.  00 

104 

3,  234.  00 

13.10 

4.  062.  52 

10 
12 

3,  595. 10 
3,  696. 00 

18 
10 

5. 544. 00 
3,716.30 

3,  606. 00 


Pontchar- 
traln levee 
district. 


Ainonnl  available 

Aiuoiuit  cu\«red  bv  this   ahstract 


r>alancc. 


$76, 097. 10 
5, 050. 53 


71,337.67 


Atchafalaya 
levee 
district. 


$152, 000. 00 
15, 240. 70 


I 


136, 750. 30 


Urm.vrks.— I'roposiil.M  marked  thus  *,  are  the  lowest  received  and,  tbe  bidders  being  responsible,  are 

reconunended  for  acceptance. 
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Unitei>  States  Enginrkr  Office, 

Xew  Orleans,  La.,  February  25,  1894, 

No.  6  (1895). — Ahstrat't  of  proposals  received  in  response  to  adcertisement  dated  Janmanf 
SO,  1804y  opened  this  day  hy  Capt.  John  ^f^llis,  Corps  of  Eng'meersyfor  ike  coneimethik 
of  Urees  in  the  fourth  district ,  imiyroving  Mississippi  liivir. 


No. 


Ton  tchartrain  levee  dirt trlct — Bdle 
Point,  now  aud  i*nIargemeot. 


Name  and  acldntsM  of  bidder. 


Embank  Base 

niont,     ditch<*i».etaj  Total  coat 


1 36,000  en-  :Wf> 

blc  yards,  cabicyarda. 


1  Israel  R.  Robbitt,  Dreyfus,  La 134 

2  Kdwin  K.  HclgaHon.  N'atchez.  M iss ,       "  8. 95  ' 

3  '  U.  M.  (^uipley  &  <'o..  St.  LouiM.  Mo I 

f)    The  Eltrin;;h'ain  (.'onfltnictioii  Co..  Natc]i(>z,  MisH : 


0     Honian  «\:  McFaddcii,  Baton  Uoiip>,  La. 
7     HayoH  Bros..  Killona.  La. 
10     Midiaol  Ilunii  k.  St.  Loui.s.  Mo 


11     Manoab  V.  Ifeiiry.  Binniii^rbaiu,  Abi 
I'J  '  Manning  &i  (iibsou,  Natchez.  Misd... 


Cents.  Cents, 

10 

-8.05 
9.  89  '  10 

10.43  ,  6 

9.7  9.7 

9.99    

13 
-'1 


12.99 


12 

21 

12.  m 


of  Itfvve. 


$4,890.00 
3. 248. 85 
3.560.40 
8,772.80 
8.93LU0 
i.5M.4il 
4.716.nu 
7,833.110 
4.715.37 


No.      Na.iie  and  address  of  bidder, 


1  .  Israel  K.  Hobbitt,  Urevfii.s.  La  . 

2  Kdwin  H.  Ilelganon.  iS'atrhe/,. 

Mirt-« 

T)     The  F.ltrin;;h;nn  Cunstnu'tion  , 
()(»..  Xatelu'Z,  Miss 

6  '  iloMian   vV  MeFaddeii.    Baton  | 

Ii"up",  La I 

7  Ilayr.s  Bros...  Killona,  La 

8  .  Donovan,  Dah-y  A:  <'«>.,  Baton  I 

l{nii:;e,  La 

0  '  .JaiurH  I>yrne,  l>aton  Koii^e.  lia 

10  ^Iiehacl  Ilanirk,  St.  Louis,  Mo 

11  1  Manoah    V.   lltmry,  Birming- 

ham, Ahi 

12  '  Manning  i&-.  (ril>son,  Nateliez. 


Kmbank- 
mcnt, 
IT.'iOO 
cubic 
yards. 


I     Cents. 


Miss 


i».4o 

- 1».  23 

II 
l.-i 

9.  39 
15i 
13 

21 

13. 24 


Pontch  art  rain  levi«e  distriet. 
Dennis.  |  VenuH. 

Base  !  Kmbank-       Base 


ditrhert,      r|.,.»„i  „  .♦ 

etc     *^(K)      ^"^"'  *^"** 
.V.i-T  of  levee. 


eubi< 
yards. 

CeHtg. 
10 

0.45 

"  5 

11 

0 

15i 
12 

21 

13. 24 


I  Km  bank - 

nient.  ditches,  '  q.^_|  -^-_» 
I  ICOUO  ete.,  250  If^}^ 
1    <Mibic     I     cnbic 

yards.        yards. 


I 


$2.  426.  25 

1.072.f>5 

l.<>25.  25 

l.fl4T.(K) 
2,  (525. 00 

1.001.25 
2.  74:{.  50 

2.  200.  (K) 

3,  717.  00 
2.  34;\  48 


I 


of  levee. 


Centn.    I     CtuU. 
10 


14i 

12 

11 

15  J 
10 

11.94 

>  ■  •  •  •  •  ■ 

13 
23 
13.  74 


12 

7 
154 


9 

■  •  •  • 

12 
23 
13.74 


I 


#2.345.00 

1.050. 00 

1.777.50 

2.  518. 75 
2.500.00 

1.932.90 

2.110.00 

3,737.50 

2, 232. 75 


Barntari.i   levee    district — Live 
Oak  extensinii. 


No. ; 


Name  ami  luldri'HM  of  bidder. 


1      Israel  B.  Bobbitt,  Dreyfus.  La 

4     Pat  liarnan.New  Oilcans.  La 

8  '  Donovan.  Dalev  «V  Co..  Baton  Bouge,  L 

0  ■  James  Bryne.  fiaton  Kouge,  La 

11  i  Manoah  V.  Henry.  Birmingliam,  Ala  .. 
13  '  Itobt.  McNamara.  New  Orleans,  La 


Knibiink-.        Base 

mcnt,    .ditelics,eti:..    Total  coat 
6,5(K)<-u-  900  onL*vt.*e. 

btr  yards. li'ubioj'anls. 


Cents . 

Cents. 

10 

12    i 

$1,148.00 

21.». 

lOiJ 

1.573.00 

*13.94 

•10    I 

096.10 

153 

15J  i 

1, 165. 50 

27 

27 

1,098.00 

16J 

15 

1.207.50 

Ubmark.'^.  - -Proposals  marked  thus  '.  being  thi-  lowest  reeeived  and  tlie  bidders  considered  roeiion- 
8ibh>,  are  reeommended  for  aeeeptanee. 


Poutchar-        ti«-«*--i- 
train  levee    u^i'jSi'iL 
district.     :»«^««  dl*«rf<^ 


Amount  a  \  ailable 

Amount  eovered  by  thi.**  abstract 

Balance 


$83,648.70,     $eo,ooaoo 

0.651,60  I  090.10 

I I 

I        76,997.10!  50,008.90 
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United  States  Engineer  Office, 

Xew  Orleans,  La.,  February  '23,  1894, 

No.  7  (1895). — Abstract  of  proposals  receivedin  response  to  advertisement  dated  February  10, 
lS94j  opened  this  day  by  Capt.  John  Millis,  Corps  of  Engineers,  for  the  construction  of 
levees  in  the  fourth  diatrict,  improving  Mississippi  liiver» 


Poutchartniln  levee  district. 


Conveut. 


Ifo      Xauje  and  addn*8M  of  bidder. 


1 
o 


5 


C 

7 

8 

9 
10 
11 

12 

13 

14 


Jolm  Scott  <fc  Sons,  St.  Louis 

Mo 

Donovan,  Dale}'  &  Co.,  Baton 

Konm»,  La 

The  Eltrincham  Construction 

Co..  XatcTu'/,.  Miss 

Israel  li.  IJobbitt,  Convent,  La. 
Manning   Ac  (iib.son.  Natchez, 

Mis.s 

Edwin  B.  Ueljiason,  Natchez, 

Mis.s 

W.J.  lientley  &,  Co..  New  Or- 
leans, La 

Iloiuan    A:  McFadden,  Baton 

Kou^ie,  La 

J.  A.  Cai  son.  Morville,  La 

Tortrr  iV  Stanip.-*,  Kenner,  La. 
J.  .S.  CodilVr  &  Co.,  New  Or- 

Irans 

Arnold  A:  Dedari.s,  Memphis, 

Tenn 

C.  I).  Leeper  Ac  Co.,  Convent, 

La 

M.    Hnnick     A:     Co.,    Baton 

Ivoii'je,  La 


Embank- 
ment, 
42.000 
cubic 
yards. 

Base 

ditches, 

etc.,  5O0 

cubic 

yards. 

CenU. 
10 

Cents. 
14 

9.30 

9 

K) 
12J 

10 
12 

10.94 

10.94 

12 

12 

13. 19 

13.19 

11.8 

14 

10.95 

11.8 

14 

10.95 

Total  cost 
of  levee. 


14i 
16 

*8.  97 
12 


17 

*8.97 

12 


$5, 930. 00 

3,  988,  80 

4.  250. 00 
5, 467. 50 

4,  649.  51 
5, 100.  00 

5,  605.  75 

5.  015.  00 
5. 950.  00 
4,  653.  75 

6,090.00 

6,805.00 

3,  812.  25 

5, 100. 00 


Si>ort. 


Embank- 
ment, 
17,000 
cable 
yards. 


Ceiits. 
14 

10.90 


Base 
ditches, 
etc..  200 

cubic 
yards. 

Cents. 
10 

8 


Total  cost 
of  levee. 


$2, 400. 00 

1,869.00 

2. 107.  00 
2,  480. 00 

1.847.28 

2,  236. 00 

2,  268.  68 

2,  230.  00 
2.  2:{6.  00 
1,  mi.  40 

2,010.00 

3, 614. 00 

2, 062. 00 

2, 2.14.  00 


Atchafalaya  levee  district. 


No. 

Name  and  address  of  bidder. 

Embank- 
ment, 
109, 500 
cubic 
yards. 

1 

.lolin   Siott  ^^  SonH.  St.  Louis, 
M„ 

Cents. 
12.74 

Donovan,  Dab  y  A:  Co.,  Baton 
K<>ii"«',  La 

13.90 

3 

4 
5 

6 

Tlu>  Kltrinuliani  ( "onstruttion 
C<t.,  N  atrlir/,.  ili.ss 

Nracl  U.  r.ohldtt.  Convent,  La 

.Manniii;^  \  (Jibson.  Natchez, 
Mi>s 

Kdwin  ii.   H«I;4ason.  Natchez. 
Mi^s 

14 
13J 

11.45 
14 

7 

\V.  .1.   r..utl.-y    \-    Co.,    New 
( >rlt  aii><.  La 

13.19 

H 

IIoiiiJiii   .V    Mil'iulden,   Baton 
Ii<Mi"f.  La 

12 

1» 
IL' 

U 
14 

.1.  A.  Caixiii,  ^L^rviIl(^  La 

.Vniuld  vV  D»'  (Jarirt,  Memphis, 

r<-:in 

C.  I).  LetprrA  Co.,  Convent,  La. 
M.  H  a  n  i  (•  k    A    Co.,  Baton 

Ivttui'c   La            

14i 

ICi 
13i 

*  11 

St.  Louis. 

Base 
ditches, 
etc., 
1,500 
cubic 
yards. 


Total  cost 
of  levee. 


$14. 100. 30 

15,  340.  50 

15, 540. 00 
15,  373. 12 

12,  705.  75 
15,  540. 00 
14, 640.  IK) 

13,  320. 00 
16, 095. 00 

18, 018.  75 
14, 658. 75 

12,  210. 00 


Old  Hickory . 


Embank- 
ment, 
30,300 
cubic 
yards. 


Base 
ditches, 

etc., 
500 

cubic 
yards. 


Total  cost 
of  levee. 


Cents. 
12.74 

*9.90 

13 
134 

12 

104 

13.19 

1L07 
12 

18 
12.01 

12 


Cents. 
10 

♦8 

13 
12 

12 

104 

13.19 

10 
12 

18 
10 

12 


J|«,  910.  22 

3.  339.  70 

4.  004. 00 
4, 150.  50 

3, 696.  00 

3,  234.  00 

4.  002.  52 

3.  595. 10 
3,  696. 00 

5. 544. 00 
3,  716. 30 

3,  606. 00 


Amount  avail.ablt' 

Amount  <o\  rred  bv  this   abstract 


Halance. 


Pontchar- 

train  levee 

district. 


$76, 997. 10 
5, 659. 53 


71,337.57 


Atchafalaya 
levee 
district. 


$152, 000. 00 
15, 249. 70 


I 


136, 750. 30 


Kkm.vrk.s. — rroposa1.M  marked  thus  *,  are  the  lowest  received  and,  tbe  Udders  being  responsible,  are 

re<"ommended  for  acceptance. 
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United  States*  Enginker  Offick, 

Xeio  OrleaMf  La.,  March  J,  1894, 

No.  8  (1895).— -J/>«/rrtr/  of  proposals  receired  in  response  to  adrerthement  dated  Febrnarjf  18, 
1S'J4.  opened  thin  daif  by  ("apt.  John  Millis,  Corps  of  Engineers,  for  Ike  coHatructiom  of 
lerecM  in  the  fourth  district,  improring  Mississippi  Eiver, 


No. 


1 
2 
3 
4 
G 
7 
8 
11 
12 

i:) 

14 


So. 


2 
3 

4 
5 
() 
7 
8 
0 
11 
12 

i:j 

14 


No. 


2 

3 

4 

5 

(i 

7 

8 

9 

11 

12 

13 

14 


Name  and  addn^ss  of  bidder. 


John  T.  Martin.  Slirvveport.  La 

•lames  M.  Sullivan   Mom])Iiis,  Tenn 

Hayes  JJroM.,  lioniiet  Cams,  La 

John  Sfott  \-  Sons,  St.  Louis.  Mo 

W.  J.  Bent h-y  »V:  Co.,  Now  < )rh'aus.  La 

Tho  Kltrintzham  ConMtniction  Co.,  Natchez,  Miss k.. 

N.  I*   Pliilliprt.  llt'd  Kiv«T  Landing;.  La 

Michari  llanirk  A:  Co..  liatou  liou^^c,  La 

Manning  A:  (iilmon,  Natchez,  Misrt 

ilartiiott  A-  O'Brien,  Point  Coiipeo,  La 

Edwin  Ji.  Holji^ason,  Natchez,  Mi^s 


NaniH  and  addrass  of  bidder. 


Nniiie  and  addrcHs  of  bidder. 


AtchafaUya  leree  district 
Lakeland. 


Embank- , 

ment,    |    ditcheM,     ■  Touloont 
29,500  CQ- .    etc.,  100    .    of  levee, 
bic  yards,  oabioyarda.^ 


(kntM. 
10.95 
13.23 
12 

13.93 
121 
11 

12.99 
15 

11.74 
11.98 
-9.90 


Cents. 
8.115 
13.23 
12 
10 

in 

10 
15 
IS 

11.74 

11.98 

*9.90 


I 


$3,239.9 
3, 916. 08 
3. 553.00 
4.1U.3S 
3,774.(ll 
S,355.N 
3,847.9S 
4.437.n 
3.475.N 
3,546.08 

2.9aa4i 


Atchafalaya  levee  diatriet— 
Poplar  GroTe,  upper. 


Embank- 
ment, 
36,400  cu- 


James  M.  Sullivan,  Momphis,  Tenn 

Haye.s  Bro.s.,  IJonnct  Carre,  La 

.lolin  Scolt  J^  Sons,  St.  Louis,  Mo 

Ilonian  «v.  McFaddcn,  Baton  Kou<;e,  La 

W.  .1.  Boulh'y  A:  Co.,  New  Orleans,  La 

The  KltrinuliJiiii  (.'onstnu-tiini  Co.,  Natchez,  Miss 

N.  P.  Philliprt,  IJ«>d  River  Lauding,  La 

Donovan,  Daley  A:  Co..  Baton  H(»u^e,  La 

Michael  JIauiek  A'.  Co.,  liat^m  Roujl;i).  La 

Manning  A:  (irib.'*on,  Natchez.  Mish" 

Ilartnetl  6:  O'Brien,  Point  Cou]K*e.  La 

Kdwin  II.  Ilel^a.-^ou  Natchez,  Miss | 


Cents. 
12.73 
11 

12.45 
11 
12} 
11.43 
15 
*10.70 
13 

10.94 
1L08 
12 


Baae 

dltvhea. 

Total  eort 

etc.,  300 

of  leree. 

cnbicyarda. 

CenU. 

12.73 

$4,07L« 

11 

4,037.M 

10 

4,S6L« 

10 

4,034.« 

12t 

4,67t.S 

10 

4,19l».5l 

15 

6.S05.II 

•8 

8,01&ll 

13 

4.771.II 

10.  M 

4.014.« 

U.06 

4.39S.II 

11 

4,401.01 

James  M.  Sullivan,  MomphiR,  Tonn 

IlaycH  Brort.,  Bi»nnet  Carre.  La 

John  SeiHt  A*.  Sons.  St.  Loiiirt,  Mo , 

lloniiin  A:.  Mr Fadden,  Baton  lionge.  La 

W.J.  B«»ntley  A:  ('o..  New  (»rlcjniH,  La 

The  lOltrinnhani  <.'onsiru«*tion  i.'o.,  Natchez,  Miss 

N.  P.  IMiillips.  Bed  Jliver  Liindin;:.  La 

Donovan.  Daley  A-  Co.,  Baton  Kongo,  La 

Michael  llauiclk  A.  Co.,  Baton  itouge,  La 

Manning  a,  (lihson,  Natchez.  Mis.s , 

Hart  net  t  A,  O'Brien.  Point  ('ou])ee.  L:i 

Kdwin  B.  Jlelgason,  Natcliez,  Miss 


Ati'hafalaya  levee  diatrict~ 
Poplar  Grore,  lower. 


Embank-  •       Baae 

ment.  ditc1i«a, 
41,250  en- 1  etc.,  500 
bic  yards,  jcnbio  yards. 


ToUleort 
at  leree. 


$6,053.75 
4,383.75 
S.  185.01 
5,000.00 
5,323.13 
4,682.37 
6.6tWL00 
4*453.15 
5.835.00 
4.567.45 
S,OOL06 
4.682.50 


Kkm.vuks. —  Pro))o.'«aI.s  marked  thus  *^.  are  the  lowe.st  re<'eived  and  the  bidders conaidered  leaponaibla, 
are  recommeudeil  tor  acceptance. 
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No.  8  (1895). — Abstract  of  proposals  received  in  respome  to  advertisement  dated  February  16, 
1S94.  opened  this  daif  by  Copt.  John  Mil  lis,  Corps  of  Engineers,  for  the  construction  of 
Jerees  in  the  fourth  district,  improving  Mississippi  -Birar— Continued. 


No. 


Name  and  address  of  bidder. 


2 

4 
5 
6 
7 
8 
0 
10 

11 

12 
1:5 
14 


.Tamos  M.  Snilivan,  Memphis,  Tenn 

Ilayt'H  liros.,  Honnet  Carre,  La 

.John  Scott  Ac  Sous,  St.  Loui.s,  Mo 

Iloniuii  A:  McFaddoii,  Baton  Ronge,  La 

W.J.  lieutl«\v  «v.  Co.,  Now  Orleans,  La 

Tlio  Kltriiijiliain  Construotion  Co.,  Natchez,  Miss 

N.  P.  IMiillips.  lied  Livor  Lauding,  La 

Donovan.  Daloy  i<:  (.'o.,  Baton  Kou<;o,  La 

I)  B.  Ht-ann  A-  Co.,  Baton  I{<»nge.  La. 


Michael  Hanirk  A:.  Co.,  Jiaton  Roufje,  La. 

Manninji  A  (lihson,  Nalchoz.  Miss    

Hartiiott  vV  O'Brion,  Point  Coni)Oo,  La  .. 
Edwin  B.  Ileluasou.  Natchez,  Miss 


Atchafalaya  levee  diatrict— 

Anchorage 

. 

Embank- 

Base 

uieut, 

ditches, 

Total  cost 

52,700  cu- 

etc., 500 

of  levoe. 

bic  yards. 

cubic  yards. 

Cents. 

CenU. 

14i 

141 

$7,  847.  00 

♦10 

*10 

5,  320. 00 

12.74 

10 

6,  763.  98 

13 

10 

6, 901. 00 

12i 

12i 

6,  7rt3.  00 

10.73 

10 

6,  704.  71 

16 

16 

8.  512.  00 

11.70 

8 

6,  205.  90 

10.  73 

10 

5,  704.  71 

13 

12 

6,911.00 

12.  70 

12.70 

6,  756.  40 

12.74 

12.74 

6,  777. 68 

lOi 

lOi 

5,  453. 00 

Rkmarks.— I'roposals  niarked  thus  *,  are  the  lowest  received  and  the  bidders  considered  responsible, 
are  rccomniondod  lor  acceptance. 

Amount  available $136,  750.  30 

Amount  covered  bv  this  abstract 16.  552.95 


Balance 120, 197.  35 


SURVEYS,    GAUCiES,    AND   OBSERVATIONS. 

Tho  usual  (lischarjjjo  mejisuremonts  were  made  during  the  high  water  of  1893  at 
Canollton,  at  U'od  Kivor  Landing;  and  a<)  Simmesport  on  the  At<diafa]aya.  Surveys 
to  di'toruniH'  ch;in«res  in  the  river  bottom  in  the  vicinity  of  Belmont  and  Sarpy 
ciM'va.sses  an<l  above  College  Point  were  completed  and  results  submitted.  Special 
surveys  Iwivt*  also  Ix'on  made,  in  compliance  with  instructions  of  the  Commission  of 
August  T),  1S{K>,  in  the  vicinity  of  Kennerville  and  near  the  old  Lake  Borgne  Canal. 

'I'Ih  re  were  no  difficulties  ol*  navigation  in  the  main  river  channel  in  this  district 
during  the  low- water  season,  and  no  channel  depths  less  than  10  feet  were  reported. 

Money  statement, 

June  1,  18i>3,  balance  unexpended $6,  553.  09 

Allotuieut  approved  by  Secretary  of  War,  May  18,  1893 ."     12,000.00 

Total  available 18,553.09 

Mas  lU.  ISJU,  amount  expended  during  fiscal  year 7,722.29 

Jun»'  1,  ISIU.  bal.ince  available 10,830.80 

(  Auinuut  t  bat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896     12,  000, 00 

Submitted  in  compliance  with  recjuirements  of  sections  2  of  river  and 
f      liarbor  acts  of  18GG  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL  STATISTICS. 

iitatement  shotcin^  the  approximate  reveipta  and  shipments  affreight  by  river  from  June  1, 

1893,  to  June  1,  1894. 

[Compiled  from  information  dorived  from  tlio  commercial  excliango  of  the  represimtative  towns  and 
tho  several  buRiiiesn  hoii8<'H  and  landings  -^^'liere  the  Htcamboats  receive  and  discharge  cargoes,  and 
from  the  records  of  the  custom-house  port  of  New  Orleans,  La.] 

NATCHEZ,  MISS. 


Articles. 


Ueceijtt$. 

Cotton bales . 

Cotton  sepd sacks. 

Coal 1>iih1ic1h. 

Flour barrels . 

Corn sacks. 

OatH do... 

Lumber feet,  B.  M . 

Miscellaueous packages. 


Quantity. 


15,430 
:i6,000 

1.632.000 
32,700 
35.200 
7.1,  000 

4,000.000 
04.988 


Tonnage.  -       Value. 


3,086 
1,800 
57.120 
3.270 
2,610 
6.570 
6,(H)0 
7,074 


Total ;    5,919,318 

Shiprrn'ntM. 

Cotton bales . . 

Corn sacks.. 

Cotton-sfcd  meal do 

Flour barrels . . 

Lumber feet,  B.  M . . 

OatH Hacks.. 

Miscellauoous packages.. 


9.338 

1.868 

60,  370 

4.528 

12.460 

779 

12,G50 

1,265 

920,000 

1,380 

92.300 

8,307 

1,433.750 

58,206 

Total 2. 540, 868 

For  coiiiparisoii  the  statisticH  for  181)2  and  181K3  arc  also  givtiii. 

NATO II K/.  MISS. 


$462,900.00 
21,600.00 

204,000.00 
06,100.00 
61, 600. 00 

182,500.00 
60.000.00 

289,07«iOI 


87,560       1.380,67&00 


28O,140Li0 

105.647.00 

I»;938.00 

37,  MO.  01 

13,KOO.OO 

230.750.00 

1,027,723.00 


76.333  '     1,715,946.01 


1802. 


1893. 


1884. 


NumlxT  of  steamboats  in  the  trade 

Number  nl  times  arrived 

Nuniber  of  tiinrH  departed 

Number  of  barges 

Total  car«;o  received tons.. 

Value  of  name 

Total  car;:o  Hlii))ped tons.. 

Value  of  Hame 

Total  cargo  i^hipped  and  reci'ived t«>U8.. 

A'alue  of  same 


:i2  : 

29 

1.008 

828 

1, 008 

828 

40 

45 

123,  aso 

123.784 

$1,988,109.30 

$1,468,089.00 

30,  7W]  1 

26.  :»4 

$1,037,281.00  ■ 

$1,168,271.00 

154,610 

15«>,  178 

8fi:<.  02."i.  550.  U6 

$2,  6.17. 36t».  00 

810 

816 

70 

87.500 
$1,880,670^00 

76,831 

$1,715,946.00 

164.898 

$3,096,682.00 


VII>.\LI-\,  LA. 


Artielcj*. 


JifcriptB  atnf  shijnnentt. 

Cotton bales 

Cotton  Heed saeks 

Corn do. 

Coal buHhels 

Fl<»ur barn'lH 

MolasHeH do.. 

Lumlwr feet,  B.  M 

OatH Hacks 

MiHcellaneou.s packagcH 

Sugar barrels 

Total 


Quantity,  j  Tonnage.         Value. 


4,000 

800 

41,  (KM) 

2.050 

5.200 

300 

20.000 

010 

Ti.  300 

530 

1(H) 

43 

l.')5.000 

232 

7.  ."WO 

675 

19,  827 

L631 

320 

52 

204,  307 


7,318 


$120.  ODD.  €• 
24,600.00 
9.100.00 
3,250.00 
15.900.00 
2.400. 00 
2,325.00 

laTsaoo 

S19.956.50 
4.800.00 

421.08LSO 


For  comparison  the  statistics  for  1892  aii«l  1893  arc  also  given. 
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Statement  showing  the  approximate  receipts  and  shipments  of  freight  by  river  from  June  1, 

180Sj  to  June  7,  i«95i— Continued. 

VIDALIA,  LA. 


N  umber  of  Htt'amboats  in  tb«  trade 

>.'niub«*r  of  ti  11168  tbey  havo  biiided 

K  uinb«r  of  bar^t'8 

Total  car^o  rcicived  and  sliipped tons. 

Value  of  Hame 


1892. 


32 

1.008 

12 

17,  329 

$887, 137. 00 


1803. 


1804. 


29 

20 

828 

730 

3 

8 

11.540 

7,318 

$467. 060.  00 

$421,081.60 

BAYOU  SAKA,  LA. 


Total 


Articles. 


lieceipt*. 

Cotton bales..' 

C<)rn sacks..' 

Coal bushels..! 

Kloiir barrels.. 

L mil  1mm- feet,  Ji.  M.. 

Mola.s.se.s barrels.. 

Oats sacks.. 

liiiM' barrels.. 

Sii^iar do 

Cotton  tie.s bundles.. 

MixtlUnieous packages.. 


(.'otton bales.. 

('otton  s«M'd sacks.. 

Corn do 

Coal bushels.. 

Flour    barrels.. 

I.imilur feet,  KM.. 

MolasHfs barrels.. 

Oai.v sacks.. 

Ki<  «• barrels.. 

Sn;;Mr d< 


lo. 


Cotton  tics bundles. 

Mis<  L'll  iiuMius packa^^es. 


'total 


476, 685 


3,700 

80,000 

3.200 

125,000 

2,630 

220,000 

38 

11.000 

215 

417 

050 

29, 923 


lantity. 

ToDnage. 

Value. 

420 

84 

$12, 600. 00 

2,600 

195 

4, 550. 00 

298,000 

10, 430 

37, 250. 00 

3,750 

375 

11,250.00 

42,000 

6:j 

630. 00 

220 

66 

3,  300. 00 

10.000 

900 

25,000.00 

430 

52 

3. 440.  OJ 

1,500 

254 

2:},  400. 00 

600 

17 

750.00 

117, 105 

2.415 

126.  594.  50 

14. 851 


740 

4,0OU 

240 

4,375 

263 

330 

12 

990 

26 

68 

18 

1,  728 


248,  764.  50 


476,973  '      12,788 


111.000.00 

48.000  00 

5, 600. 00 

15.  625.  00 

7, 890. 00 

3, 300. 00 

570.00 

27. 500. 00 

1.720.00 

6, 2.'>5.  00 

975.00 

1-15, 256. 00 

363, 691. 00 


I'nr  roinpariHnii  tho  .staiiHtics  for  1892  and  1893  are  also  given. 


Nuiiilx'f  oi  steamboats  in  the  trade 

>i'iiinlti'r  ot"  times  arrived 

N  iimlui-  ol'  t  imrs  departed 

K  iimlier  ol  liarues 

Total  «mil:o  i«(<-iv«'d tons.. 

^'alll^  I't  .-.ime 

Total  (  ;iruo  slii|ipfd tons. . 

^'alll<•  ol   saiiH" 

Totiil  <  ari:ii  HM«-i\  «d  and  shipped tons.. 

^  aim-  (»l   same    


1892. 


1893. 


1894. 


40 

36 

28 

800 

894 

882 

685 

894 

882 

18 

23 

32 

14,641 

14.438 

14,851 

$360. 374. 00 

$307, 892. 00 

$248,  764. 00 

11.090 

10,420 

12,788 

$129.  45,5.  00 

$278.  .5,37.  00 

$.363,691.00 

25,731 

24,  8.'»8 

27. 649 

$489, 829.  00 

$586, 429.  (K) 

$612,  455.  00 

i:>(;  \)\ 


vyi 
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Sfatomeiit  ahoirinfj  the  ai^proximatv  receipts  and  shipments  of  freight  by  river  f ran  Jmuel, 

ISOSj  to  June  J,  lS04—Contmi\ei, 


IJATOX  ROUGE,  LA. 


Articles. 


Jirevijitg. 

Cotton bales. 

Cot  t  on  stiii^l Biu'ki} . 

Corn do. . . 

Coal buabi'ls. 

Fbmr barrels. 

MolnsHeH do. . . 

;Mosm bale.<i. 

Oats Backs. 

3lice burrvls. 

Sugar do... 

(/Otton  ties bundles. 

Miscellu  neons jiuckagcs . 


Total 


ASltipiiuntx. 

Cott-on bales . 

Cotton-stH'd  meal saeks. 

Coal ...bnHliels. 

('orn .*«aek8. 

Flour barrels . 

LunilMT le<*t,  H.  M . 

Moss l>al 


es.. 


!Mobisscs barrels . . 

Oats saeks . . 

Rice barrels.. 

do 


Snpir 


Cotton  ties bundb's. 

Mi.seellaneous ])ucka<;es. 


Quantit}'. 

Toiuia;:e. 

Vulne. 

8:i0 

166 

$24.n»LOI 

33,3S0 

1,067 

19.9B&N 

4,625 

347 

8,  €60. 79 

800,000 

28,000 

1DO,OO0lN 

70.000 

7.000 

2io,ooa« 

1,360 

408 

20,400110 

0,344 

793 

63.440.00 

03,000 

5.670 

I57.SU0.N 

MO 

117 

7.tW.(N 

4.360 

706 

G^4uaM 

5.000 

140 

6.25J.fl0 

274,920 

13.153 

1.254. 374.  M 

j     ],  264. 753 

58,169 

1.038,U5.n 

II.OUO 

2,200 

330.0uaOB 

i:>,  700 

785 

12,560.11 

700,000 

24,500 

87,500.01 

160,000 

12,000 

280. 000.  N 

30,000 

3,000 

90,0iyj.l0 

2,000,000 

3.000 

30,OOO.M 

5.000 

025 

50,000.09 

4,200 

1.260 

63,O00Ll] 

60, 000 

5,400 

150.000  01 

1.000 

120 

8.000.00 

25,300 

4,111 

379.500.00 

1.260 

85 

1.5i5.00 

1,313,447 

11,062 

G33.833L00 

Total 4, 320, 707 


88.998       2,135  058.00 


For  (•(niii):iriHnn  tlio  Htsitistii's  for  1892  and  1S1).3  siro  also  {^iven. 


I 


Xuniljer  of  steamboats  in  tbe  trade 

N  unilHT  of  I  iines  arri Vi-il 

NumlMT  ol'  t  inies  depart  e»l 

Nutn biT  of  bar^i'H 

Total  c:ir;;i»  reeeivt-d tons.. 

Value  of  H:inio 

Total  c:ir;ro  slii])i>e(l tons  . 

Value  of  sann* 

Total  rari:o  niceivrd  and  sbi])iMNl tons.. 

Valu»»  of  same 


1S92. 

37 

732 

r.52 

146 

346,068 

$.1. 280,  :>:*$.  00 

05.681 

fl,2r)2..304.00 

411.032 

$4. 532, 052.  00 


1803. 


1894. 


32 

980 

980 

165 

08,614 

$1,973,052.00 

140. 522 

$2,111,542.00 

239.135 

$4,  084, 594. 00 


873 

873 

303 

58.  lO 

$1,038,195.75 

88,908 

$2.1Xi.968.00 

147.167 

$4,074,153.73 


l'L.\(irEMIXK,  LA. 

Ar'.i<-le«.                                                     j  Quant itv. 

...  I..-.  ._   __!_ 

Jit'i't'ijit'i. 

Corn sacks . .  9.  800 

Cotton-seed  meal do i  5. 080 

Coal busljels. .  26(».  000 

Flour barrels.   !  12,000 

'Molasses do 420 

Moss bales . . !  20 

Oat« .sacks . .  j  G,  000 

Kici» barrils. .  i  1, 060 

Su^'ar <b» j  2. 200 

MisrelLmeous jiackajies..-  07.865 

Total 294.  445 

»S'/'  ij'  III  Cii  (:■'.  "" 

Coal busliels..  300,  OJiO 

(.•orn .saik.s . .  2, 1 7i) 

Lumber feet.  15.  M..  3.  0:{1.H34 

^hdas.scH liarrel.H..  5.000 

:^Io8s balls..  l.r»20 

Oat.s sucks..  4.  lUM) 

Ric<i barrels..  720 

Su^ar do !»SH 

Flour do I  ."i.  :no 

Miscellaneous l>acka;:i's..  1.")?,  170 

Tot.il I  .V  278,  Mil 

For  compa'*''        ^*io  statistics  for  1892  and  18JKJ  iiro  also  given. 


Tonnage.        Value. 


735 

254 

9.100  j 

1.200  I 

126! 

a  I 

540 

127 

367 

5,460 


$7,369.01 
3. 048  00 

82,500  00 

38.000.60 

6.300.60 

200160 

15,000.00 
8.480.00 

33,000.00 
500,253.59 


17.001 


30,100 

102 

5. 448 

1.500 

202 

360 

86 

161 

5(3 

7,045 


43.597 


733.141.90 

107.500.00 
3,797.50 
54.477.50 
75.000.03 
16.300.00 
10,000.09 
5. 76a  03 
14.8JO.00 
1.^090.00 

105.479.50 


400.024.56 


APPENDIX  X  X REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3059 

Statement  xhowing  the  approximate  receipts  and  shipments  of  freight  hy  river  from  June  1, 

1S93,  to  June  i,  1894— Coutinued. 

PLAQUEMINE,  LA.— Oontinued. 


NuinlMT  of  steamboats  in  the  trade 

NiiinlK-'r  of  tinus  nrrivrd 

Number  of  times  dop.irtrd 

Number  of  barji»'.s 

Total  rnr;io  n'ttived... tons.. 

Villus  of  s.im«' 

Total  car^n  shipiR'd tons.. 

Vahu?  of  «um«» 

Total  cariro  received  and  shipiH'd tons.. 

Valuoof  sanu! 


1892. 

50 

428 

402 

66 

82. 214 

$1,  023,  243. 00 

45.  234 

$833,479.00 

127, 488 

$1,850,722.00 

1803. 


39 

500 

5C0 

30 

24. 137 

$595.  423.  00 

62,  393 

$1,254,614.00 

86.  530 

$1,800,037.00 


1894. 


25 

290 

290 

34 

17.901 

$732,141.50 

45. 597 

$469, 024. 50 

03. 498 

$1,201,166.00 


DOXALDSONVILLE.  LA. 


xVrticlos. 


Jieceijftg 

('oru Hacks. 

( -oal busliids . 

Flour barrels. 

Lumbal- feet,  B.  M. 

MoliiMse.s barrels. 

Ojit.^ sacks. 

M'u*-  barrels. 

Simar do. . . 

^Ii.s<('ll;uu>oius packages. 


Quantity. 

5,  000 

3, 

COO,  000 

a>o 

3,500 

5 

7,000 

920 

250 

13,250 

Tonnage, 


Value. 


375 

$8,  750. 00 

105,000 

375,  000. 00 

85 

2, 550.  00 

5 

52. 50 

1 

75.00 

a30 

17.  500.  00 

110 

7,  360.  00 

40 

3,  750. 00 

881 

06,  736.  Od 

Tot  ill I    3,  030, 775 


Coal .....bushels. 

Mobmsfs barrels. 

SM;.Mr do... 

Kit f  oonu'ii' sacks. 

Mix  r  11.1  iMous packages. 


2,800,000 

54.000 

200,000 

45.000 

15,  050 


Tot  .il i     3. 114,  050 


1     107,127 

511,773.50 

08,000 

16.200 

32,500 

4.500 

953 

350.  000. 00 

810.  000.  00 

3, 000,  000. 00 

112,  5U0.  00 

15,  784. 50 

152, 153 

4, 288,  284. 50 

I'or  ('uiiip:iri.«<on  tlio  statisti<'.s  lor  1892  aud  1893  aro  al80  given. 


1892. 


1893. 


Xumbrr  ot  .<4t(Mml)(».it-*  in  tlio  trade 

N  luiilur  ct  t  iiiH's  ;irri\  e«l 

N  mill  XT  ft'  time  »  lU*  parted 

Nimibtr  ol  liarixcs 

Tot;il  (MI  uo  ifcincd 

A'aliir  ol  ^.(Iln• 

Tnt.il  <•;lI•^u  >liip)MMl tons. 

\  aliie  (it  ^;ini<'    , 

'l'o;.il  .  iri;!!  r<-.(  i\  td  iind  .^'hipped ton.s. 

\  ;il !.<•  of  -.iiiif 


tons.. 


36 

884 

378 

1.32 

158.296 

$1,829,128.00 

113,  205 

$2,  201,  460.  00 

271,501 

$4,  030,  588.  00 


42 

835 

402 

121 

122,805 

$604, 589.  GO 

174.  652 

$i,  008, 782.  00 

296.457 

$4,  613,  331.  00 


1894. 


23 
575 
575 

80 

107. 127 

$511, 773. 60 

152, 153 

$1.  288. 284. 50 

259.  280 

$4,  800, 058.  00 


111.'  ;il)<»\r  towns  are.  strictly  s])eakin<j^,  ''way  poiuts"  and  not  termini,  and  the 
ihm  foiniam'  '>!  carry ini;  cai)aci\v  of  the  steamboats  that  do  business  at  these  i)lace8 
is  imt   L;i  vrii. 

All  New  Orlc.uis  steamboats  arc  ooiintod  '•arrived*'  "when  they  stop  on  their  jour- 
ney np  ii\er  and  'Mi'])arte<l "  wlieii  they  stop  on  their  way  down  to  New  Orleans. 

riic  St.  l.onis  and  Oliio  Kiver  st<'ainhoats  are  counted  ''arrived'  when  they  stop 
nil  their  jonrney  down  the  river  and  ''departed"  when  they  stop  on  their  journey 
liD^t  re;iiii. 
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Staiemfni  showing  the  approximate  reveipia  and  shipments  of  freight  by  river  from  Jmwtl^ 

ISOSj  to  June  J,  ISOd-'Contmnea. 

IJATOX  KOUGE,  LA. 


Articles. 

Jieeeiptu, 

Cotton bales. 

Cotton  jM'od sncka. 

C()rn <lo .  - . 

Coal biisbfla. 

Flour IwiireLn. 

jVI  ola.sHi^ <lo  - . . 

^fo.ss bales . 

Data aaoka , 

3lice barrels. 

Su;;ar do... 

(yOtton  tiw» bnmlloH. 

Miacelluucous ]mckageM 


Quantity.    Tonnajre.         Value. 


'J'otal 


Cotton bales . 

Cottou-siM'd  meal Hacks . 

Coal bii«heU. 

(Jom tiiacks . 

Flour barrels . 

LnnilKT feet,  IJ.  M . 

MctHH bales. 

Molasses barrels. 

<  )a  ta sacks . 

Rico barrel 


».. 


Su;:ar <lo... 

Cotton  ties buntUes. 

Miscellaneous packages. 


KM) 

166 

33.380 

1.667 

4.625 

347 

800.000 

28.000 

70.000 

7.000 

1,360 

408 

6,344 

793 

03.000 

5.070 

080 

117 

4,360 

708 

5,0t)0 

UO 

274,920 

13.153 

1.264,753 

58.100 

11.000 

2.200 

15,  700 

785 

700.000 

24,500 

100,000 

12,000 

30.000 

3,000 

2,000,000 

3.000 

5.000 

025 

4,200 

1,260 

60,000 

5.400 

1.000 

120 

25,300 

4,111 

1.260 

85 

1,313,447 

11,062 

$Q4,HIOiOI 

18,9B&II 

8,088.19 

lOO,6NLfl0 

210,0M.M 

20,400lIO 

63,440.00 

I57,5U0lM 

7.840.06 

05, 400.09 

6.25d0t 

1.254.374.M 

1.038.195]^ 


SSO.OOOlM 

i2.9oaoo 

87,500.01 

280.000.00 
90,OOJ.OO 
30,000.00 
50.000.00 
63,000.13 

150,000  00 
8,000.00 

379,500.00 
1.575.00 

653.833.00 


Total 4,3L»C,707 


88,998       2,135  058.00 


For  (•()ini)aris<)n  tho  Rtatistir»  for  18J)2  and  18I>3  arc  also  (fivcn. 


I 


1S92. 


1893. 


18IM. 


Number  of  steamlmats  in  tbo  t  rade 

Xumbi-r  of  times  arrived 

Numbrr  of  tiuuis  departed 

Number  of  bar«;es 

Total  c-:ir;ro  received tons.. 

Value  of  8:une 

Total  cargo  sliipiKMl tons  .. 

Value  of  same !     $1 .  2.'>2.  304.  00 

Total  cargo  received  ami  sliipiMMl tons..'  411,  032 

Valueof  same I    $4,532,052.00  | 


37 

7:{2 

552 

146 

346, 068 

$3,  2fi0, 558.  00 

05,684 


32 

980 

980 

165 

08,614 

$1,973,052.00 

140, 522 

$2,111,542.00 

239. 135 

$4,084,594.00 


I 


26 

673 

875 

203 

58.169 

$1,038^196.75 

88.998 

$2,135,968.00 

147,167 

$4,074,153.75 


PLAgrEMINE,  LA. 


Artiiles. 


Quantity.  J  Tonnage.        Value. 


Jii'd'tptt.  I 

Com ^. . .  sacks . .  0.  800 

Cottoii-.seed  meal do 1  5.  080 

( -oal busliels . . !  200. 000 

Flour barrels.   !  12,000 

Molasses do !  420 

Moss bales . .  20 

Oats ^acks. .  0. 000 

Kice barrels. .  1, 060 

Sugar <lo . . . . ;  2, 200 

MiscelLuieuus liockaguH . . '  97.  865 

Total 294,  445 

Coal bushels- .  300,  Or.O 

(Jorn sar-ks..  2. 170 

Lumber feet.  IJ.  M..  :i.C:n.8:U 

M (dasses barrels . .  5.  OOO 

M<»rt.H bales..'  1,620 

( )at.«* .•*;ieks ...  4.  IHM) 

Kice barrels . .  720 

Sugar <lo i  088 

Fltjur do. . . .'  :^.  mo 

Misctllaueourt p.ickages. -^  157, 179 

Total I  5,  278. 821 


$7. 860. 01 
3,048  0$ 

82.500  00 

36.000.00 

6.80a0» 

200.06 

15.000.00 
8,480.00 

33,000.00 
50Q|2S3.59 

733,141.50 


107.500.00 
3.797.50 
54.477.50 
75.000.03 
16.200.00 
10,000.00 
6.760.00 
14,8.>0.00 
l.\000.00 

165,479.50 

460.024.80 


P'or  coniparisou  tho  statistics  for  1892  and  1893  aro  also  given. 
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Statement  showing  the  approximate  receipts  and  shipments  of  freight  hy  river  from  June  If 

1S93,  to  June  1,  i<S54— Continued. 

PL  A  Q  U  EM  I N  E,  L  A .  — Oont  i  u  uod . 


1892. 


Number  of  stoainhoats  in  tho  trade 

XiuuIkm  of  tinus  arriv«>d 

N limber  of  times  departed 

Number  of  bariies 

Total  ear;;o  reieived tons.. 

Value  (tf  same 

Total  eariio  shipped tons., 

ValiH!  <tt  Hame 

Total  iarjxo  received  and  shippejl tons.. 

Value  of  same 


50 

428 

402 

66 

82,  214 

$1,  023,  243.  00 

45,  234 

$833,479.00 

127, 488 

$1,  K50, 71'2.  CO 


i     1893. 

\ 

1 

1834. 

39 

25 

500 

200 

560 

290 

30 

34 

24. 137 

17.901 

f  595.  423.  00 

$732, 141.  50 

62,  393 

45.  597 

$1,254,614.00 

$469, 024. 50 

86.  530 

63.498 

$1,860,037.00 

$1,201,166.00 

DONALDSOXVILLE.  LA. 


Article'8. 


JttccipU 

Corn sacks.. 

( 'i)al bushels . . 

Flour barrels.. 

Luml»er feet,  K  M. . 

Mohisscs barrels.. 

Oats saeks.. 

lii<<' barrels.. 

Su^ar do 

MiseellaueoM.s packages.. 


Quantity. 


Tonnage. 


Value 


5,  000 
3,  COO,  000 

a^o 

3,500 

5 

7,000 

920 

250 

13,250 


375 

$8,  750. 00 

105, 000 

375, 000. 00 

85 

2, 550.  00 

5 

52.50 

1 

75.00 

&30 

17,  500. 00 

110 

7.  360.  00 

40 

3,  750.  00 

881 

96. 736. 03 

Total I    3,  030,  775       107, 127 


Hhlpmniti. 

Coal bushels.. 

Molasses '. barrels. . 

Sit;,Mr do 

Ki<  r  (iou;:lw sackfl.. 

M IX  (  ll.iiH  «ms packages. . 


2,800.000 

08,000 

54,000 

16,  200 

200,000 

32, 500 

45,000 

4,500 

15,050 

953 

"  <>t  ill I    3. 114,  050       152, 153 


511,773.50 


350,  000. 09 

810,  000.  00 

3, 000,  000. 00 

112, 5U0. 00 

15,  784,  50 


4, 288,  284. 50 


For  conipiirisoii  tlio  statistics  for  1K92  and  1893  arc  also  given. 


1892. 


Xiimhrr  ot  ste.milxi.tts  in  the  trade 

N  mil  III' r  ol  tinus  arrived 

Nuinlter  <'t'  t  irn«'>»  «ie parted 

Nuiiihtr  of  hariTcs 

Total  (MI  uo  n-t  (ivt'd tons. 

Vahir  ol  .s.iiiM- 

Tot.ll  cai'uo  sliipprd tOllS. 

\  aliie  of  s.uiif    

'r«»i;(l  <  :ir^i>  rtt  <  i\  cd  and  sliipped tons. 

\'al  i;<'  of  sail  If 


36 

884 

378 

i:i2 

158,296 

$1,829,128.00 

113,205 

$2,201,460.00 

271,501 

$4,  030,  588.  00 


1893. 


42 

835 

402 

121 

122, 805 

$604, 589.  GO 

174.  652 

^,  008, 782. 00 

296.457 

$4,  613,  331.  00 


1894. 


29 
575 
575 

80 

107. 127 

$511, 773. 60 

152, 153 

$1,288,284.50 

259.  280 

$4,  800r058r00 


llic  alio\c  towim  are,  strictly  s])cnkin<j:,  "way  points"  and  not  termini,  and  tbc 
net  tonii.iuc  or  carryiiiLj  capacity  ot*  the  steamhoats  that  do  bnsine.ss  at  these  places 

is  imi  ni  \  (11. 

All  New  Orleans  steaiiihoats  arc  counted  ^'arrived''  when  they  stop  on  their  jour- 
ney up  ii\er  .nid  ''dc])artc(r'  when  they  stop  on  their  way  down  to  New  Orleans. 

riie  St.  Louis  .uid  Ohio  Kiver  steanihoats  are  connted  "arrived'  when  they  stop 
on  tli(  ir  journey  (l(jwn  the  river  and  ''departed"  when  they  stop  on  their  journey 
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Statement  showirnj  amount  and  vahie  of  commerce  passing  oni  of  Red  Hirer  and  ih 

tributarien  through  Old  Jiiver  into  the  Miashsippi  Miver, 

[CoiupilcMl  from  the  rivur  coluinu  of  the  Xew  Orleaus  Dail^'  Statco  and  from  information  fkunifthwl  by 

tku  commercial  exchanges  of  Now  Orleans,  La.] 

OLD  KIVER. 


ArticleH. 


Quantity.  :  Tonnage.      Value. 


Cotton bales.  J 

(.'otton  Hfwl sacks.. 

Cottoii-s«!t'(l  meal do 

Cotton-Heed  oil barroln.. 

Lumber feet,  H.  M . . 

Molasses barrels.. 

Moss bales..; 

lvi<-«i saeks..^ 

Sugar Iwirrels.., 

Siijiar hoftsheads..! 

Staves  (oak) ^^••. 

M  iseellaneous packages . 


Total, 


100,  8»6 

492,018 

136,8ti6 

3,176 

4, 642. 0(K) 

3.700 

1. 544 

10.564 

9,8:)8 

],S05 

802 

18. 671 


20,177 

24,601 

8,554 

6;i5 

6,063 

1.128 

193 

1,056 

1.599 

1.173 

8.103 

4,974 


5,421.090  I      74,126 


$3.026,SN 
295.211 
171.083 
47. 6M 
89.630 
56.400 
15.440 
36.410 

iiaoso 

72.200 
137.920 
119.170 


4.155,740 


'Number  of  Hleamlmat.s  in  trado 

Trii>s  ma<le  l)y  them 

Net  tonnage  of  same 

Number  ol'  bjirgcs 

Net  t<mna;:o  of  same 

Total  tonnage  of  sti-amboats  and  barg(>s 

Total  rargo  brought tons.. 

Vahu'  of  same 


1892. 

1893. 

1884. 

24 

17 

» 

279 

242 

211 

9.043 

73,571 

69,841 

8 

19 

7 

7.600 

18,050 

6.690 

98. 643 

91.621 

76,491 

00. 8G0 

53,858 

74,150 

tt),  458. 901 

$4, 168, 847 

$4,155,740 

XoiR.— This  does  not  include  the  ujistivum  freight,  which  must  be  nearly  equal  to  the  downatreui 
in  vahu'. 

Statemvnl  nhowing  the  receipt^  by  rirer  at  AV/r  (frleanHj  Im. 

|(.'om]iiIed  from  tli«-  river  column  of  the  New  Orleans  Daily  States  and  from  iuforniation  fumiehedbj 

the  rommereial  exchanges  of  NVw  Orleans,  La.] 


Artirh's. 


Quantity.   Tonnage. 


Abore  the  citii.  j 

CiKil bushels.. 

Cotton  se»«l s:i<-krt... 

Citttou bales.. 

Cottim-sit'd  meal sacks.  .^ 

(?ot ton-seed  oil barn:ls..' 

Fltuir <lo 

Flour half  barrels.. 

Corn bushels.,  i 

Oats do....! 

C«»lti»n  tics bundles. . 

Lumber  feet,  11.  xM  . . 

^lolasscs barn-Is. 

Mti<*s , bales. . 

liice barrels. . 

]{ic«< sacks. . 

Sui:ar lio^shcaiis . . 

Sugar liarrels. . 

Sta  ves 

Wlieat Imshels. . 

Miscellaneous ])ackaKes.. 


10, 270, 000 

05«).  408 

180.  262 

101.  «U 

5,  tK>8 

187.  WiO 

42.  0:J2 

4, 048.  :>45 

77i).  744 

10.  274 

27,  043, 705 

174.347 

5.51S 

118 

127.300 

47. 121 

522.  84« 

2.  272. 350 

3.  liSX.  074 
802.291 


358.7&<S 

47,521 

37.852 

11.901 

1.013 

18.781 

2,1U2 

128.109 

12, 8.32 

540 

41.465 

43,775 

590 

18 

17,735 

30.628 

84,963 

9,293 

110.660 

53,316  > 


Valae. 


81.259,177 

547,331 

5,677,800 

2:W,828 

76.020 

363.427 

6:1.048 

2.310.273 

290,928 

24.093 

207.758 

2.615.205 

63,128 

1.184 

44,304 

1,884.840 

7,813,176 

302.800 

3. 688. 674 

2.388.648 


Total 1.013,543  |    30,487,993 


XIi)l:m4e<4 .    . . 

litlnir  the.  city. 

1t*IT*T'f  >1  U 

l^f  OSs 

b-tli»« 

liu'e.  «'lcan 

...           .barrel.** 

l{icc,  n»u<'  li 

sack  "< 

Sugar 

barrels. 

Miscellaneoii.H 


1' 


kages 


2.005 

114 

Id 

10.44:; 

24.  7«",8 
375.8:8 


651 

11 

1 

1,944 

4.026 

41.825 


Total 17,458 


I 


39.075 

1,368 

80 

48,007 

371.520 

954. 6T7 

1.415,827 
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Statrtnent  tihowiuy  the  receiptn  hij  river  at  New  Orleans,  La. — Continued. 


Above  the  city. 

Numbor  of  Ricaniboats •  - . . 

TripH  made  by  tboin 

>«' et   onuagfi  of  »amo 

Towboats .• 

Trips  made  by  Ibi-ra 

Net  tomia^e  of  same 

lsiimb«'r  ot  barjics    

Is et  ti»un{i;;e  of  sanio 

X umber  of  luixj^ers  (sailiDg) 

Trijm  niiulo  by  Hamo 

!Ntt  tonnage  of  Hame 

Total  tonnage  of  HteaniboatH,  towboats,  barges,  an<l  luggera. 

Total  cargo  brougbt tons.. 

Value  of  same 

Brloic  the  city. 

Number  of  sti'amboat.s  in  local  trade 

Trips  made  by  tlum 

Net  tonnage  of  same 

Luggers  (sailing  in  local  trade) 

Trij)s  nuide  by  tliem 

N«t  tonnag*'  (»f  same 

I'otal  tonnage  (steamlwatH  and  luggers) 

Total  <ar;:o  brought tons. . 

Value  of  same 


1802. 

1893. 

1894. 

54 

51 

57 

1,090 

1,203 

1.2.')3 

450,  031 

542, 156 

522, 775 

39 

32 

44 

168 

108 

12  5 

90,544 

46,357 

50,  780 

1,042 

568 

TXi 

468, 900 

255, 600 

329,  850 

20 

25 

U 

240 

650 

510 

5,400 

3,900 

3,  09(') 

1,  014,  875 

848.  013 

9t)6.  501 

1,  30 1.  G28 

806,  840 

l,0i:{,54:{ 

$56,  076, 160 

$27. 662,  765 

$30, 487, 993 

6 

6 

174 

266 

159 

17,916 

26, 077 

16.867 

278 

100 

241 

2,  392 

2.600 

2.  673 

73,  672 

15,600 

16.  0 18 

91,  588 

41.677 

32.  9o:> 

8,632 

37.  652 

17.  4.58 

$741, 155 

$759, 551 

$1, 415,  627 

UPXJAPITrLATIOX. 


Total  arrivals  (steamboats,  towboats,  barges,  and  luggers), 

abovr  ami  below  t  lie  city 

Total  net  tonnagt^  ;il)i>v»'  an<l  brlow 

'I'lital  cargo  brought  above  and  below tons. 

\'altn-  ol'  same 


5.  393 

1. 106.  463 

1.  312, 260 

$56, 817, 315 


5, 395 

889.690 

844,498 

$28, 422, 216 


1.  031.  001 
31, 903, 620 


Tlio  lortig;niii«;  includes  siinplv  the  frt'ig:bt8  brought  to  New  Orleans  by  steamboats, 
liaigjes,  aii((  luj^ijers  on  the  Mis.sissij)])!  h'iver,  and  does  not  include  the  freights  that 
they  take  away.  No  reconl  is  kept  of  this,  and  it  is  impossible  to  furnish  even  a 
reasonably  accurate  estimate  of  its  value.  It  would  amount  to  a  considerable  sum 
ill  the  a^g^regate,  possibly  40  per  cent  of  the  value  of  freights  received  at  New 
Orleans,  La. 

Fornffn  commerce j  port  of  New  Orleans. 

(Tin-  statistit  s  relating  to  tin'  ft)rei«'n  commerce  of  the  portof  New  Orleans  were  kindly  furnished  by 

Hon.  T.  S.  Wilkinson,  collector  of  customs.) 


Vess«'ls. 


Entrances. 


1891-92.  '  1892-'93. 


St«'ain 
Sail... 


1.245 
161 


1,131 
135 


'I'otal 


1,400 


1,266 


1893-'94. 


843 
71 


914 


Clearances. 


1891-92. 


1,242 
161 


1892-'93 


1,084 
135 


1893-94. 


850 
6J 


1,378 


1,194 


910 


TOTAL  TONNAGE  OF  ABOVE. 


is;u -'(>■_' 


3, 542,  599 
2, 962,  798 
2, 074, 118 
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Slatmtent  ahoviar/  amoaut 


[Coinpll«il  from  tlis  i 


naliM  of 
h  Old  Iti 


contDMTM  patting  onl  o 


ltd  tht  MUtittippi  Slver. 

eiT  Orleans  Dally  litnlea  anil  ttan  Informatlaii  ftmliWb 
oichangva  nf  Kew  Orleana,  La.] 

ULU  UITER. 


1«. 

Qaantl^. 

iixi.s§a 
4S3.  Die 
i»«.eM 

'■IS 

■3 

18.071 

SI. col 

ss 

m 

TalM, 

**»m 

bVmi' ■ 

IILM 

j;"i»«" 

bumla.. 

»: 

hoB»h«,dH.. 

:;:;::;:::;:;;;:::::::pibk,;eS:: 

mm 

5,*2i,8Blt 

J*,1M 

4.u&;a 

K«t  (lUinHgi-  uf  H) 
Mnniliir  lif  liuruB 


iiti;  (Jie  i'erei;>l'i  Jii|  rii 

jf  Die  Naw  Orluiiia  Daily  Static  ami  tia 
iinviiilal  rxi'lianxva  uf  Sen-  OrleuiB,  La. 


us.tmi  ' 

bu  iiwrl;  squal  to  the  ti 
k'nr  Orleani,  Ijtt. 
Ill  r^nin  Infr 


iiitUj-.  Tanuafc. 


ilriuimlx.. 
"...Ao*'.'. 


no.  TM 
IS,  i7« 

I7,B«,7(U 
174.  MT 

■^  ail  I 

121, 3«l  I 
47.131 

;i.  fiSK,  e7i  I 


fl.»,lTT 
B,S7T,W 

(iio.tn 

».M 
11,  M 

itn,7M 
«>.Ui 


7.aia,i7i 
ira.M 

S,«S.R4 
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INDEX    TO  ANNUAL    REPORT   1893-'94,    FOURTH    DISTRICT,    IMPROVING 

MISSISSIPPI  RIVER. 

Abstracts  of  proposals  (Nos.  11  to  21 ),  189a-'94  contracts "...  3029 

Abstracts  of  proposals  (Nos.  1  to  8),  1894-'95  contracts 3043 

Allotments  for  levees,  1893-'9^l 2987 

Area  overflowed,  liigli  water  1893 3024 

Atchafalaya  and  Red  River  report 2975 

Civilian  engineers,  list  of 3062 

Commercial  statistics : 

Baton  Ronge 3058 

Bayou  Sara 3057 

•     Donaldson  villo 3059 

Natcliez 3056 

Old  River 3060 

New  Orleans  (above  and  below) 3060 

New  Orleans  (foreign  commerce) 3061 

Plaquemine,  La 3058 

Vidalia 305<? 

Contracts  for  1894-'95,  levees 1 2997 

Contracts  completed,  1894-'95,  levees 2998 

Crevasse  tables,  flood  1893 3015 

Damage  from  overflow,  1893 3024 

Depths  less  than  10  feet 3055 

Douglas,  H.  S.,  assistant  engineer: 

High-water  marks,  Lower  Tensas  levee  district 3017 

Report  on  high  water 3017 

Report  on  levees 3000 

Dredge  The  Jidnif  specifications 2976 

Gauge  readings,  highest 3014 

Fin.'incinl  statements.     (6'ce  Money  statements.) 
Hardee,  AV.  J.,  assistant  engineer: 

Report  on  area  overflowed,  1893 3024 

Report  on  high  water,  1893 3019 

Report  on  levees 3004 

Highest  gauge  readings 3014 

High- water  marks,  Lower  Tensas  levee  district 3017 

High-water  report,  1893 3014 

L^evees  * 

Allotments,  1893-'94 2987 

Completed,  1892-'93 2986 

(ompleted,  1893-'94 2988 

Completed,  1894-'95 2998 

Condition  of  flood,  1893 3016 

Contracts,  1894-'95 2997 

Cubic  yards  added  and  lost 2999 

Money  statements 3027 

Percentage  of  length  of  United  States  levees 2999 

Quantities,  1893-'94 2996 

Quantities,  1894-'95 2999 

Report 2986 

List  of  civilian  engineers 3062 

List  of  maps  and  drawings 3062 

Maps  and  drawings,  annual  report 3062 

Money   statements : 

Atchafalaya  and  Red  rivers 2985 

Levees 3027 

Natchez  and  Vidalia 2975 

Surveys,  gauges,  and  observations 3055 

Now  Orleans  Harbor,  report 2985 

Natchez  and  Vidalia  Harbor: 

Report 2974 

Money  statement 2975 

Plant,  value  of,  belonging  to  the  United  States,  fourth  district 3062 

Reports : 

Area  overflowed,  1893 ., 3024 

Atehafalaya  and  Red  rivers 2975 

Crevasse,  1893 3016 

Depths  of  less  than  10  feet 3055 

Douglas,  assistant  engineer,  high  water,  1893 3017 

Douglas,  assistant  engineer,  levees 3000 

Dredge  T^c  JBaw 2976 
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Foreiyn  vommvrccj  port  of  AVir  Orleans — Cou tinned. 
i:XI»(UlTS  AM)  IMI»OIITS. 


IH'.)!!. 


2803. 


Tiitiil  valiH*  of  exports  of  l'or<>i;;ii  incrc-hiindirii'  to  for-  ' 

♦■i;:n  count  li.-s '  $1. 911.  dHI.  00  $478, 993. 00 

Total  valiK- of  cxiiortHof  doiiKrHtic.  ini>r<'haii(li»e  to  I 

foii'i;:jiroiiiitri(M i:«).  lAI. 916. 00       81,812,507.00 

(!rnii(l  total  of  rxportn  fi>n'iKii  nud  domestic  hut-  '  " 

<  liaudisc  to  fon-iLMi  (oiintriirt 1:12. (101.997. 00       82,291.500.00  I      83.079L4ULa 


18M. 


t3lO.SllL« 
8S,7«.0H.« 


Tot:il  valiH'  of  iiiiiiorts  from  fon>ij;ii  countries: 

Fni« 14. 87H.  jWK).  00  22,907.192.00 

DutiaUk- .'i.  442. 41ft.  00  3, 912, 923. 00 

Spidc '  :»0:»,  402.  Oti  _       590,458.00 

(Iraud  ti»lal '  2i), 620, 617. 00  27,416,573.00 

Total  till tirs  rollrrted I  1, 593. 070.  59  1, 509, 309. 12 


i8,os2.se.a 

2|97S,IOLa 

4Bs,ma 


1.257,4II.« 


Apprujimafe  raliie  of  plant  hvlotufinfj  to  the  f'nitcd  Stntca  and  used  upon  the  impronmeii 

of  the  Missixnippi  liirn'f  fourth  (Uatrlcty  May  SI,  1804, 


("lass  «if  projMTty. 


ValiK" 


(Musfl  of  uropoity. 


Vtloi 


.*^t«•am^•^  (leui'rnl  Xi'wton !  $8.Ch)<)  Launch  Lotiif , 

Stram  lannc-)]  Kuhy '■  4,  (»iH)  One  warrliouKe  l»arf:o 2,MI 

St«-ani  \w^  (li-ni-rarComstork 7.  imo  Oni*  wandioiiKi*  liar^c 

Stiam  tii^Tilda i  0. 000  Fiftrrn  n>wlKMit8 

Strain  launch  .VlaHku '  :<..'>UU  TtHdn  and  npplianccii If^fll 

St.ain  lanncli  No.  .•> 2,  0  m  (Mlicc  funiitiin* 2li 

OiM"  dredge  boat 0,000  Siirvcjin;;  inHtnimentM !  IM 

¥i\\\T  dump  scowm 4. 0(»0  Drawing  iuHtnimcnts ;  M 

Five  (|nai'ti-r  boats 12,  (N)0  liailwav  <'uth  and  tracks LM 

Thirt\  bar-L-s 5j«,7:{4                    *                                                                . 

Divd-ic 70.00^)                 Total 230,711 


List  of  ririliuii  ('nf/hnn'8  on  work  of  river  and  harbor  improvements  in  charge  of  CtfL 
John  Mil  I  in.  Corps  of  llntiinevrH^  to  May  31  ^  ISO-i,  incluaire. 


'Snuw  ami  r»siilcnrc. 


U.S.  Poniila-*.  Naliln  /,  Aliix 

W. .J.  II;inl«('.  Iiaton  IIoiJu*'. 
I. a. 

William   ilarvin.     Ni'u    Or- 
li-ans.  I.a. 

K.  U.  iicd<li-s,  Natc'lu  /.  Miss  . 

A.  F.  V\'oollcy,  Jr..   \<\v  Or- 

l«:m**.  La. 
J<ilin    Smyth,  jr.,   N<'\v  nr- 

h  an>,  I. a. 


1  im« 

cm- 

jdoycd. 


Mns. 


(•oiiilK-n- ' 
sation 

per       I 
month. 


Whoro  omployt'd. 


12 
12 

12 

11 

m! 

I 

11  : 


$2»M)     Natihe/..  M  i.ss 

20'.i      Katon  Konuc,  La 


17')     New  Orleans  and  Old 
Itiver. 


ItO  Natchez.  Mirtrt  ... 
140  New  Orleans.  La. 
140    do , 


AVork  on  which  cnpkiyad. 


Lpvpe*.  Lower  Tcomm  km 
dititrict  and  ciiugra. 

Lovoe*.  Atchafaiaya,  I* 
fourrho,  a  n  il  Kkmtrkv- 
train  levee  dtiitrintft. 

Ininrorinj;  Atrhafilya  ni 
Keil  Bi%'en,  aikl  aiarfrjab 
gangea,  and  obrcn-atkini. 

Leveca,  Lower  Teiuwi  km 
dlHtHct. 

SiirroA-R,  gangea.ftnd  o1m» 
vatfuiii*. 

I^evoes.  I..ake  BorRne  aal 
llurataria  levee  diatriela.. 


Tlu'  follow  ill;;;  maps  mikI  <lr:nviiij<;H  .Mccoiiipaiiy  and  form  n  jiiirt  uf  my  annual  repoiti 
vi/ : 

ri.ATi'<  I,  ami  M,  III. — I>r«Mli;<»  ram. 

ri.v'ii:  IV. — Lowci    Trii.sM.s  ami  T.iy;  Iilark  Icvim*  jlistrirts. 

ri.Mi:  V.  —  Atihalala>a.  I.alonri  ln«.  ami  Ton  1  chart  rain  levcfi  districts. 

1*1. All".  \i. — r»aialaiia  ami  I.akr  Uoruin' Itmm*  clistrirts. 

iM.Aii:  \ii. — rrolilo  Lower  Tj-n.-a-'^  le^iM'  district. 

ri-ATKNIII. —  I'liHile  .\  I<li.'i  Talava  Icvrr  <listri<-t. 

Pi.ATK  i.\. — ri-oiili"  l.alourrlH'  li'Vt'e  di.slrict. 

ri,\Tr.  \.— Trolilc  Uaiat.iria  l(•^  ro  <]islri<'t. 

ri.A'lK  .\i.    -rrotile  roiii<li:Mtrain  l<\rr  <listii«'t. 

Plan:  \ii.-  rroiilc  Lake  Uoium-  Icvec  •listrirt. 

ri.Al!"    MM.    -  All'.)   of  oV»'lllo\V.   llood   of   1S;»:{. 

\'«-iy  rr-s)M'tf  riill\ .  your  o1m-(1  ii'iil  .**rrvaiit. 


I'rtsi.hnf  ML-s'-^f-ippi  JUrir  f  'uminii^Hiini, 


John  Millia, 
Captain  of  JLfttfimeen, 


Mrcti^fv  fy  /VA. 


Eng  53  3 


r    , 


*         1 


HI 


J 

i 

i 


1 1. 


f 

I 


i 
1 


ii 


i 


i      i' 


I 


• 


I  i: 


.  I 
I 


.'I 


;j 
I 

I 


I      t     J 
I     • 


I     I 

i  : 

!     I 

;    I 


!  I 


! 


I 

I       I 


»  1 


■ 

■ 

1 

! 

1 

'    t 


;'i 


.  f 

.  I 


I 


ii 


1C 


12 


^^P.J^^-^^-'t-^l 

^        ^^0'^ 

"—■      ! 

^     V  ^j//' /■ " V'""'^' 

~\ 

„   ^#  /■'  \          ^            ^\ 

t :-///,'     ,> 

1^^'  ■■■'  /             <-'"■""" 

--^..^s^  o     "     '^ 

"    i'^^ 

,-' 

—  4^  ^?  1 

*■ 

rl  s 

i     n      H 

X^-  ^      >       f'"i 

•  »   s 

t 

.p.,» 

<'~L^  '   /■ 

i' 

:?        HO 

»^'  m".  *  \     (■   ^    " 

;     a>      n 

i  n    o 

"V',  ii  -  .    \           ''-.                    * 

&  - 

^-^.i-" ;  \        \ 

I?  S  s 

4ft   -\  \        \            -J    " 

-^'1   "   \       \ 

f^-li.  ""-xA         H- 

v.,    >J^-.    \                    *-v^ 

3\.''       '-X          "<• 

y  f-^S^.     ^  >v           \ 

.'  -1K->^-^J 

5/  /A.^    r.     \ 

;                              (<       r^         />,    ts     ,          \ 

k                                       5       /          '       \,T       ■•            ^ 

\    '          ^  /\. 

INDEX 


[The  retVroncos  in  Roman  are  to  part  (or  volume),  and  those  in  Arabic  to  paj^.] 

A. 

Acacia  (schooiur),  removal  of  wreck  of I,  62,611 

Acato  15ay,  Minn.,  improvement  of  harbor  at I,  308;  IV,  2011 

Annapeo  and  Western  Kaihvay  Company,  bridge  of I,  428 

Alinai)eo  Harbor,  Wis.,  improvement  of I»321:  IV,  2064 

Aitkvn^  Kate  V.  (schooner),  removal  of  wreck  of I,  174;  11,1128 

A  kern,  .innie  W.  (schooner),  removal  of  wreck  of 1,^,614 

iMabama  Kivcr,  Ala.: 

Hri<l«x*^  near  Montgomery,  construction  of I,  425 

Improvement  of I,  205;  II,  1277 

Alame<la  Harbor,  Cal.,  establishment  of  harbor  lines I,  424:  IV,  2505 

Albemarle  Sound,  N.  C,  improvement  of  waterway  between  Norfolk  Harbor 

and I,  151;  II,  983 

Allegheny  River,  Pa.: 

Bridge  at  Creighton,  construction  of I,  428 

liridg<^  below  Tarentum.  construction  of I,  428 

Dam  at  Herr  Island,  construction  of I,  292;  III,  1918 

Improvement  of I,  292;  lU,  1913 

A^lloway  Creek,  N.  J.,  improvement  of I,  116;  ii,  855 

-^Imn  (vessel),  removal  of  wreck  of I,  62,609 

Alpena  Harbor,  Mich.,  improvement  of I,  354;  IV,  2241 

^Itamaha  River,  (ia.,   improvement  of I|  178;  11,1169 

*-J/ra  (steam  yacht),  removal  of  wreck  of I,  ^,604 

Amite  River,  La.,  im])rovement  of I,  222;  III,  1354 

Anacostia  Kiver,  D.  C,  improvement  of I,  1^;  II,  939 

^nderf<on,  Eliza    (schooner),  renu)vjil  of  wreck  of 1,82,712 

^Anderson,  (i.  W.  (steamer),  removal  of  wreck  of 1,232;  III,  1383 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay I,  39,536 

^palachicola  Bay,  Fla.,  improvement  of I,  196;  ir,  1249 

^Apalachicola  River,  Fla.,  improvement  of I|197;  11,1252 

Appomattox  Kiver,  Va.,  improvement  of 1, 149;  11,981 

^ppo(luinimink  Kiver,  I)el.,  improvement  of I|119;  11,875 

^qnia  Cnek,  Va.,  improvement  of 139;  11,944 

Arkansas  River: 

Hrid;^e  at  Little  Rock,  Ark.,  construction  of ^ 1,425 

Improvement  of 1,252;  ill,  1531 

Ivcmoving obstructions  in 1,251;  111,1529 

Arthnr  Kill,  N.  V.  and  N.  .L,  improvement  of 1,97,798 

Arthur,  Lak<',  La.,  improvement  of 1,227;  ni,  1372 

Ashland.  Wis.,  improvement  of  harbor  at 1,311;  IV,2023 

Ashley  Kiver.  S.  ('. : 

improvcnient  of 1,172;  11,1114 

KVmoval  of  wreck  in 1, 174;  II,  1128 

Ashtalnila  Harbor.  Ohio: 

Iinprovenicnt  of 1,376;  IV, 2420 

K'eMiova]  of  wreck  off 1,378;  IV,  2426 

AsF.atea^ruc  Hay,  Va.,  removal  of  wreck  off  Popes  Island 11,907 

Assistants  to  the  ('liief  of  Engineers 1,444 

Atlantic  and  North  Carolina  l\*ailroad  Company,  bridge  of 1,431 

Atlantic  Ocean,  removal  of  wreck  off  Southampton,  N.  Y 1,82,713 

Augusta,  Ga.,  bridge  across  Savannah  Kiver  near,  protection  of,  etc i,429 
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B. 

Back  Covo,  Portland,  Me.,  improvoment  of  cbannel  in i,! 

Baffadiicc  River,  Me.,  improvement  of I,! 

IJaltiinoro  and  Ohio  Kailroad  Company,  bridgu  of 

Baltimore  Harbor,  Md. : 

Defense  of 

Inii)n>vement  of  channel  to 1^138; 

Improvement  of  channel  to  Curtis  Bay If  ISS; 

Sea  walls  at 

Bar  Harbor,  Me.   construction  of  breakwater  from  Mouut  Desert  to  Porou]^ 

Island If 

Barbery  G.  (schooner),  removal  of  wreck  of I 

Jiarmon'f  K.  If.  (steamer),  removal  of  wreck  of 1, 233;  I 

Barncgat  Lij^bt,  N.  J.,  removal  of  wreck  opposite I|l"i 

Barren  IMver,  Ky.,  operating  and  care  of  lock  and  dam  on If  SNfi;  1 

Bartholomew,  Bayou,  La.  and  Ark.,  improvement  of 19^42;  ] 

Bjiss  Bivcr,  Mass.,  removal  of  wreck  near I 

Battalion  of  Kngineers I 

'  Batteries I, 

Bay  Kidgo  Channel,  New  York  Harbor,  N  Y.,  improvoment  of 1 

Bearscs  Shoal,  Mass.,  removal  of  wrecks  on I,6SL 

Beaufort  Harbor.  N.  C. : 

Iiii])roveni('nt  of 1, 160; 

Improvement  of  waterway  between  Newbem  (on  Neuse  River)  and.  i,  159; 

I m])rovement  of  waterway  between  New  River  and: 1, 161; 

Beaufort  Kivi-r,  S.  C,  improvoment  of Ifl74i 

Beaver  Kiver,  Pa.,  dam  in  Ohio  Kiver  below I»887; 

lU'dloes  Island,  N.  Y.,  sea  wail  at 

jiclfast  Harbor,  Me.,  imi)rovement  of I 

Bellaire,  Ohio,  establishment  of  harbor  lines  iu  Ohio  River ly^SS; 

Bellamy  Kiver,  N.  H.,  improvement  of I 

Benton  Harbor,  Mich.,  improvement  of  harbor  at  (St.  Joseph  Harbor),  i,  S39; 
Bergen  County,  N.  J.,  construction  of  bridge  across  Paasoic  River  ftt  Panai 

•     bv 

Bvrirhuif  Edith  (schooner),  removal  of  wreck  of i,  159 

Big  Black  Kiver,  Miss. : 

Bridge  at  Hankinsons  Ferrj%  construction  of 

Improvement  of K,244;  : 

Big  Hatchee  Kiver,  Tenn.,  improvement  of it^Mi  ' 

Big  Pigeon  Bayou,  Tia.,  removal  of  wreck  in 1, 233;  1 

Big  Sandy  Kiver,  \V.  Va.  and  Ky. : 

Im])rov<'menttof f,  906;  1 

Improvement  of  Levisa  Fork  of,  Ky I,  905;  1 

Im])rovenient  of  Tug  Fork  of I,  906;  1 

llig  Snnllower  Kiver,  Miss.,  improvement  of X,  248;  I 

Bills  for  bridges,  examination  of 

Biloxi  Bay,  Miss.,  improvement  of  harbor  at IfSl^S 

Biloxi^llarbor.  Miss.,  improvement  of I»316; 

Black  Lake  Harbor,  Mich.,  improvement  of It  343; 

Black  Kiv<*r,  Ark.  and  Mo.,  imi)rovement  of If  S54;  ; 

Black  Kivfr.  La.,  improvement  of lyMlt  ' 

Black  Kiver,  Mich. : 

Im]»rovemeiTt«of,  at  Port  Huron 1,956; 

Improvement  of  mouth  of 1,986: 

Black  Kiver,  N.  ('.,  improvement  of I|188; 

Black  KMver  Harbor,  Ohio,  improvement  of 1*974; 

Bla<'k  Kock  Harbor,  Conn.,  improvement  of I 

Bhu'k  "Warrior  Kiver,  Ala. : 

Ini])rovement  of  (below  Tuscaloosa) '^^^y 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek I»211; 

Block  Island,  K.  I.,  improvement  of  harbor  of  refuge  at I 

Block  Island  Sound,  K.  I.,  removal  of  wreck  iu 1 

Blood  Kiver,  La  ,  improvement  of 1, 221; 

Boar<l  of  Engineers,  The: 

Members - 

Members,  additional  duties  of 

Personal  examinations 

Ke])orts,  summary  of 

Board  on  Fortiticaiions  or  other  Defenses 
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ceuf  River,  La.,  improvement  of 1,243;  III,  1475 

ogiiu  Chitto,  La.,  improveiiient  of 1,218;  II,  1331 

ogiio  Falia,  La.,  improvemcut  of I,  220;  iir,  1349 

ooth  Jirothers  (sehoouer),  removal  of  wreck  of 1, 117 ;  ii,  861 

oston,  Mass.,  bridj^e  across  Chelsea  Creek,  by  city  of,  reconstruction  of 1,428 

ostou  Harbor,  Mass. : 

Defense  of 1, 5, 6, 7 

(iTovers  Clirt',  site  for  fortification I,  13 

Improvement  of I,  44,  549 

oyds  Ferry,  Tenn.,  construction  of  bridge  across  Holston  River  i,  427 

radforil,  Mass.,  alteration  of  city  bridge  obstructing  Merrimac  River  between 

Haverhill  and I,  430 

Tandy  wine  Creek,  Del.,  removal  of  wreck  in 1, 132;  ii,  907 

irazoria  County,  Tex. : 

Construction  of  bri<l'^e  across  Brazos  River  by 1,428 

Construction  of  bridge  across  San  Bernard  River  by 1,426 

irazos  River,  Tex.,  construction  of  bridge  at  Columbia 1,428 

irazos  Santiago,  Tex.,  improvement  of  harbor  at i,  237;  iir,  1413 

►reak waters  built  by  the  Cuited  States,  occupancy  or  injury  of.  ..   i,  20, 431;  \%  3189 

ireezo.  Point,  S<'huylkill  River,  removal  of  wreck  below 1, 118;  ii,  862 

Iridesburg,  Pa.,  removal  of  wreck  in  Delaware  River  at J»1^7;  ii,  861 

iridgeport  lla-^bor,  Conn.,  improvement  of I,  71,659 

Iridges : 

Construction  of,  across  navigable  waters ij  20,  424 

P^xamination  of  bills  of  Congress  for I,  20 

Examination  of  plans  and  locations  of  proposed i,  20, 424 

Obstructing  navigation,  action  upon I,  20,430 

rigantino  Shoal,  N.  .L,  removal  of  wreck  from 1, 117;  li,  861 

ristol  County,  Ma.ss.,  construction  of  bridge  across  Eaat  Branch  of  West- 
port  River  at  Westport  Point  by 1,429 

road  Creek  I\iver,  Del.,  imi>rovemcnt  of I»128;  11,897 

roatlkiln  River,  Del.,  improvement  of 1, 123; -IT,  883 

rowns  Creek,  SayviMe,  N.  Y.,  improvement  of I,  81,  708 

rowns  Ledj^e,  Mass.,  removal  of  wreck  near 1, 63,619 

rnnswick  Harbor,  (ia.: 

Improvement  of 1,180;  1 1, 1187 

Improvement  of  outer  bar  at 1, 180;  II,  1193 

inflalo,  N.  Y. : 

Im])rovenient  of  channels  in  connecting  waters  of  Great  Lakes  between 

Chicago.  Duluth,  and 1,361;  iv,2261 

Imi)ro vement  of  harbor  at 1, 380 ;  IV,  2438 

ntValo  I?ayou,  Tex.: 

Bri<lge  at  Houston,  construction  of 1, 428 

Improvement  of... 1,237;  111,1409 

nrlington  Harbor,  Vt.,  improvement  of 1,390;  iv,  2496 

iittcrmilk  Channel,  New  York  Harbor,  X.  Y.,  improvement  of 1,90,761 

C. 

able  galleries I,  6 

ache  River,  Ark.,  improvement  of I,  254;  III,  1554 

ahaba  River,  Ala.,  imj)rovem<'Ut  of 1,209;  11,1298 

alca^ieu  Rivrr,  La.,  improvement  of  mouth  and  passes  of If  228;  111,1373 

ulifornia : 

Dej)artinent  of,  rc])ort  of  engineer  otlicer I,  443;  VI,, 3453 

Hydrauli*'  niiniug  and  mining  d<^bris  in 1,^21;  VI,  3169 

all  lorn  ia  Dihris  Comiuissiou 1)421;  VI,  3169 

aloosjihatihee  LMver,  Tla.,  imj)ro  vement  of 1, 190;  II,  1233 

alumet  HarlM)r.  111.,  im])rovement  of 1,332;  IV,2138 

aluniet  L'iver.  111.  and  Ind. : 

Bridge  at  South  Chicago,  alteration  of I.  430 

Bridi^c  at  South  Chicago,  construction  of 1,425 

Improveiiieut  (»t 1,333;  IV,  2143 

ambridixe.  Md.,  construction  of  bridge  across  Cambridge  Harbor  at 1,429 

ambridgo  Harbor,  ^I<1.: 

Construe  t ion  of  l>ri<lge  across,  at  Cambridge 1,429 

lniprov<'iiient  of 1, 128;  II,  895 

annb'ii  Harljor,  Me.,  iuii)roveim'nt  of I,  26,505 

aiuden  Harbor.  X.  .!. : 

Kstablishment  of  harbor  lines 1,423;  11,864 

Improvennnt  of 1^108,110;  11,827,836 


fox  Kiver.  \\  18.,  uppnttiu^  iiiiiicnreot  loc  KB  an  u  divine  od i, 

Gali-iiii  Kiver,  111.,  opeiating  and  care  of i, 

Creiit  Kanawlitt  Itiver,  \V.  va.,  conxtrnctioD  of  locks  and  (liuason.  i, 
Crent  Kanawha  Kiver,  W.  Va.,  opemtiog  aail  ckto  of  locka  and 

im L 

Green  River,  Ky.,conHtrnctiimof  Lock  No.  6 I, 

Grocn  River, Ky..n'COii9trncti"nofl^ockNo.2«tRumsOT i, 

OreeH  ami  Biirrcu  rivurs,  Ky.,  oporating  aud   care  of  looks   axti 

Illiiiiiis  mill  MiNsisHippi  C'annl,  111.,  roimlriiction  of i, 

liliiKiiH  liivsr.  111.,  iipiTiiting  and  care  of  La  Grange  and  KampaTfU 

mill  ilniiiH I, 

Kiintiii'ky  liivur,  Ky.,<:uniitriictit)u  of  locks  and  dams  on i, 

Kentucky  Kivi>r.  Ky.,  operitting  and  care  of  locks  and  dnnin  on.,  i, 
Kuwi-cuiiw  Piiint.  Alicli.,  improvement  of  waterway  from  Lake  B 

to  Kcweetiiiw  Bay I, 

Kowi-i'iiitw  J'oint,   Mivli..  operating   and  care  of  waterway  tttta 

(iiipiTiiir  )o  Keweenaw  Ttay i, 

liittle   Kiiiinwha   Klvcr,  W.  Vn.,  operating  and  care  of  lock   an 

MiHsixsipiii  lUviT.  cuiistrnctiou  of  locks  and  d:iou  between  HiuD 

and  hit.  Paul,  Minn 

Hiiwiiuippi  River,  operating  and  careof  l>es  Moines  Rapids  Canal  i 

Miinongalicla  Kiver,  count  ruction  of  locks  and  damson i, 

UoniniKaliela    Kiver,    operiiting    und    care  of   locks    and    duns 

HononKiilieia  Kiver,  piirchaae  of  Lock  and  llamNo.  6 i. 

Men  •nicalit'la  Kiver,  iiiircliaiie  of  Lock  and  Dam  No.  7 i, 

UnHkihgnm  Kivvr,  (Jhio,  openitini;  and  care  of  locks  and  dams  on  i, 

Oliio  Kiver,  lielow  Heaver  Kiver,  Pa.,  eoiistruction  of  dam i, 

OLio  Kivrr,  location  of  Diini  Nu.  3 

Oliio  Kiver.  operating  and  earn  of  DiivIh  liiland  Dani i, 

Obio  Kiver,  operating  ami  curu  of  liOnisville  and  Portland  Canal  i, 

HI.  ('Inir  XIatH  ('aiiaP,  Midi.,  improvement  of i, 

St.  Cluir  I'labi  Canul,  Mivh.,  iiperiiting  anil  euro  of. i, 

St.  MaryH  Falls  Canal,  Mieli.,  operating  and  care  of l 

St.  Mnr>B  Falls  Canal,  Miiai.,  water  levels I.**l{ 

Stiirgiuin    Etnv    nnd    Luke    Aliclii;;tin    Ship   Cniinl,    vVls.,    Impro' 

of I 

Stnrt;iH>n  lliiy  and  liUko  Micliigun  Kliip  (.'anal,  Wis.,  impiovoment  of 


INDEX.  5 

ap(>  Ilatt^^raa,  N.  C,  removal  of  wreck  near i,  168;  ii,  1065 

apo  Lookout  li«iljt-liouso,  removal  of  wrecks  near 1,168;  ii,  1065 

arahcllc,  Tallahassee  and  (leorgia  Kailroad  Company,  bridge  of I,  431 

arria^is.  disapi)carin<r I,  5, 12 

ascadcs  C'an.il,  Columbia  liivcr,  Greg.,  const riicttoii  of Ij415;  IV,  2615 

asematcs,  miniu^i; I,  6 

edar  H;iyou,  Tex.,  im])rovemcnt  of I,  236;  ill,  1405 

edar  Iveys,  Fla..  improvement  of  harbor  at 1,194;  11,1244 

edar  K'iver  Harbor,  Mich.,  improvement  of 1,315;  iv, 2043 

bamplain,  Lake: 

Breakwater  at  liouse  Point,  N.  Y 1,390;  IV,  2492 

Improvement  of  Narrows  of 1,392;  I v,  2499 

liarles.  Cape,  Va.,  removal  of  wrecks  at I>152;  11,987 

harles  River,  Boston  Harbor,  Mass.,  improvement  of 1,44,552 

harlcston  Harbor,  S.  C. : 

Bri«l^(^  obstrnctin*;  cove  at  Sullivans  Island,  alteration  of 1,431 

Defense  of I,  6 

lm])rovemeiitof I,  172;  II,  1101 

Kemoval  of  wreck  in 1, 174;  II,  1128 

Sullivans  island,  site  for  fortilication 1, 13 

harlevoix  Harbor,  Mich.,  improvement  of I,  352;  iv,  2233 

harlot  te  Harbor,  Fla.,  improvement  of I,  191 ;  II,  1236 

harlot te  Harl»or,  N.  Y.,  improvement  of I,  383;  il,  2155 

harts,  Nortlnrn  and   Northwestern  Lakes,  correcting,  printing,  and  issuing 

of 1, 4:^,  440 ;  VI,  3315 

hatham,  Mass.,  removal  of  wreck  near I,  62,611 

hat  ham  Bar,  Mass.,  removal  of  wreck  from I,  49, 568 

hatham  Harbor,  Mass.: 

Improvement  of I,  49,  566 

Kemoval  of  wrecks  off I,  49,  568 

hatham  li«xhts,  Mass.,  removal  of  wreck  near I,  63,618 

hatham  Koa<ls  (Old),  Mass..  nmoval  of  wreck  in 1,63,613 

hattaboochee  K*i\  er,  (Ja.  and  Ala. : 

In«pn»venient  of 1,200;  11,1258 

Improvement  of.  bet  ween  West  Point  an«l  Franklin,  Ga I»  201 ;  11,1261 

heat  Kiver,  W.  Va.,  improvement  of 1,291;  III,  1911 

Inboygan  Harbor,  Mich.,  improvement  of 1,353;  IV,  2239 

hefuncte  K'iver,  La.,  improvement  of I,  220;  ill,  1349 

hehalis  Kiver,  Wash.  : 

Improvement  of 1,411;  IV,  2604 

Impiovement  of  (J rays  HarI)or  and 1,410;  IV, 2597 

hi'lsea  Cret'k.  Mass.,  re<-onstrnction  of  bridge  at  Boston 1,428 

hesa]»eake  Bay.  removal  of  wrecks  in 1, 132,  152;  11,906,987 

hester  Ixiver,  Md.,  improvement  of,  from  Crumpton  to  Jones  Lauding.  1, 125;  ii, 889 
hi<'a^o,  111. : 

Bri<l<xe  across  Chicago  Kiver  between  Jackson  and  Van  Bureii  streets,  con- 
struction of 1,427 

Bridg<*  <'ast  of  Wills  street,  across  ('hicai^o  Kiver,  construction  of 1,428 

Bridge  ea>t  of  Wells  street  bridj^e,  across  Chicago  River,  construction  of.  1,429 
Brid<re  ol(  ity  a'-ro'^s  Chica;ro  Kiver  at  Van  Bnren  street,  reconstruction  of.  1,427 
Imj)rovement  of  chann<*ls  in  connecting  waters  of  Great  Lakes  between 

Dnluth.  ButValo.  and 1,361;  IV, 2261 

Improvement  of  harbor  of 1,331;  IV,  2127 

hi<^a«io  K'iver,  111. : 

Brid;;i'  a(  r(»ss  South  Branch  of.  at  Van  Bnren  street,  reconstruction  of 1,427 

iiri<!^e  across  South  Branch  oi\  between  .Jackson  and  Van  Buren  streets, 

c(Uistru«tion  of I,  427 

Bridge  east  of  Wells  strert  bridge.  Chicago,  construction  of I,  429 

Bridie*  t'ust  of  Wells  street,  (  hicago.  construction  of 1,428 

hicaj^o  [  South  ),  111. : 

Alteration  of  bridjLT*'  across  Calumet  Kiver I,  430 

Construrtion  of  bridge  across  Calumet  Kiver 1,425 

hickahoniiny  K'ixer.  \'a..  improvement  of 1,1^9;  11,980 

hickasahav  K'iver,  Miss.,  improvement  (d* 1,215;  11,1322 

hief  of  I'.ngineers,  ( )tlic<'  of  the 1,444 

hiu<'otea;;ue  Bay  : 

ih  id^e  ( temporary  )  across  canal  connecting  Delaware  Bay  and,  construc- 
tion of • 1,430 

Improvenn'ut  of  inland  waterw.iy  from  Delaware  Bay  near  Lewes  to.  1,123;  11,884 
hipola  K'iver,  Fla.,  iuijirovcment  of h^^'t  M,  1252 
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Chippewa  Kivor.  Wis. : 

IinprovriiuMit  f>f 1,266;  in.111 

Kescrvoirs  at  rtoiirrea  of,  surveys  for 111,11 

Chitto.  Hojfuc,  I^a.,  improvement  ot 1,218;  n,]l 

Choct-iiwhatcluM'  Kiver,  Fla.  aii<l  Alii.«  improvement  of I,s!fl3;  u,l] 

C'hoptank  ]{ivrr,  Md.,  improvement  of 1, 121;  0,1 

Christiana  River.  Del.: 

Im]>r(>V(>nK>nt  of  Wilmington  Harbor liHS;  0,1 

Kvmovnl  of  wreek  in I|i32;  ft' 

CliTirehillH  Ferry,  Texas,  oonstrnction  of  l)rifl;;o  across  8an  iJonianl  River i, 

Cincinnati,  Ohio,  examination  and  survey  for  ieo  harbors  at  niontha  of  Cnw- 

tish  and  Mill  creeks 1,2^9;  lUfl 

Clark  Kiver,  S.  C.,  improvement  of 1,170;  ill 

Clarke  Connty,  AVash.,  oonstrnction  of  bridj^e  across  East    Fork  of  Lswii 

Kiver  by 1 

C1arkt\  Ihtr'id  (steamer),  removal  of  wnu^k  of I,  IW;  u, 

Clendennin,  W.  Va..  constrnction  of  bridge  across  Elk  River.... I 

Cleveland  Harbor,  Ohio,  imju-ovement  of J...  1,375;  I V, 

Clinch  Kiver,  Tenn.,  improvement  of 1^277;  in, 

Clinton  Harbor,  (.'onn.,  improvement  of I,fl 

Clinton  Kiver,  Mieh.,  improvement  of If  359;  iv. 

Clubfoot  and  Harlowo  Canal,  N.  C,  improvemeut  of  waterway  via...  1,159;  n. 

Clubfoot  Kiver,  N.  C,  improvement  of  waterway  via i,  159;  n. 

Cocheco  Kiver.  N.  11.,  improvement  of I,3I 

Coit,  jy.  jr.  (steaner),  removal  of  wreck  of /.  1,145;  li 

Colorado  Kiver,  at  Yuma,  Ariz.,  improvement  of It3H97;  !▼, 

Columbia,  Department  of  the,  rei>ort  of  cnju;incer  officer 1*443;  T1, 

Columbia,  Tex.,  eonstruetion  of  hrid;x«  acrf)8s  Brazos  Kiver  at ........—  1 

Columbia  Kiver,  On-g.  and  Wash.: 

Constnu'tion  of  Cascades  ('anal 1. 415;  IT, 

Examination    for  improvement  between  Three  Mile  Rapids   and  Celllo 

Falls 1,418;  IV, 

(ian^^inj; I|418;  IT, 

lm])rovemenT  of,  between  Koek  Island  Kapids  and  Priest  Uapids.  1,409:  i\' 

Imi)rovcment  of,  between  Vancouver  and  Willamette  River j^  414;  rri 

Improvement  of  mouth  of : i,  413;  ir 

Improvement  of  Snake  Kiver  and  upi)er  part  of I»406;  IT, 

lmi)rovcmont  of  Willamette  Kiver  and,  below  Portland ^^l^i  l^' 

Common  Flats,  Old  Chatham  Koads,  Mass.,  removal  of  wreck  on 1,6 

Com])t on  Creek,  \.  .1 . ,  improvement  of 1,10 

Conecuh  Kiv<T,  Ala.,  improvement  of 1«204;  U, 

Couji^aree  River,  S.  C.  improvement  of 1, 171;  u 

Conneaut  Harbor,  Ohio,  improvement  of I.  S77;  IT 

Connecticut  Kiver,  Mass.  and  (*onn. : 

Improvement  of .  i,6 

Improvement  of,  above  Hartford 1.6 

Im]»rovenH'nt  of,  Ix'low  Hartford 1,6 

Contentnia  Creek,  N.  ('.: 

Hridfxo  near  (J  rift  on.  construction  of 

Ini]>rov<*nu"nt  <»f 1, 157;  D^ 

Contin<:en(ies,  examinations,  and  surveys  of  rivers  nnd  harbors,  estimates  for. 

C-oos  Hay  and  Harbor.  Ore^..  improvement  of 1^4X33;  IT, 

Coosa  Iiiver,  (ja.  and  Ala.: 

Ini]>n>vement  of 1.206;  H 

Im]>rovenient  of,  between  Kome,  (ia.,  and  Kast  Tennessee,  Vii^i^iiia  and 

<Ieor«^ia  Kailroa<l  bridj^e If  207;  II 

Im])roveni<'nt  of,  between  Wetum])ka,  Ala.,  and  Kast  Tennessee,  Viraiaia 

and  (Jeor^ia  Kailroad  briilp* I,^M;  n 

Operatin<;  and  care  of  locks  and  diims  on I,  208;  II 

(*o(iuille  liiver,  Ore«r. : 

Ini]»rovement  of,  at  the  entrance I*!  408;  H' 

Ini])roveinent  of,  between  Co<iuille  City  and  Myrtle  Point 1,403;  IT 

Corney,  Hayou,  La.,  imi)rovenient  of 1, 242;  in 

Corjwralions,  occupancy  or  injury  of  public  strr.ctures  by 1,20,491;  ▼! 

Cor]»s  of  Ku<xiueers: 

Nunil»er  of  otlicers - 

Chan^ijes  durinjj  the  year ^ 

I)i.stril)Utinn  of  »»ni<'ers I, 

Laws  of  rifty -third  ('on«ri*ess,  secontl  s<'ssion,  alfectiug  the n 

Ollit'ers  detache<l 
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Cos  Cob  Harbor,  Conn.,  improvement  of • i>  75,  681 

Conrtableau,  Bayon,  La.,  improvement  of it  ^o;  ill,  1365 

Cow  Hayon,  Tex.,  construction  of  bridge  of  Orange  Connty  across i,  426 

Cowlitz  Kivor,  Wawlj.,  improvement  of i»417;  iv,  2662 

Crawfish  Creok,  Cincinnati,  Ohio,  examination  and  survey  for  ico  harbor  at 

mouth  of 1,289;  in,  1800 

Croigliton  Hritlgt^  Compnny,  bridge  of I,  428 

Creighton,  Pa.,  construction  of  bridge  across  AUegheny  l{iver i,  428 

Cross-over     Light,    St.    Lawrence    Kiver,    N.    Y.,    improvement    of    shoals 

near .1,389;  iv,2489 

Cumbcrhmd  liivcr,  Tcnn.  and  Ky. : 

Construction  of  h)ck3  and  dams  on I,  278;  iii,  1804 

Improvenicut  of i,  278 ;  in,  18^)4 

Improvement  of,  above  Nashville,  Tenn 1,279;  ill,  18^7 

Improvement  of.  below  Nashville,  Tenn I,  278;  III,  lSi)5 

Cumberland  Sound,  (."a.,  improvement  of 1, 181;  II,  1200 

Current  Kiver,  Ark.  and  Mo.,  improvement  of I,  25i 

Currituck  Souinl,  N.  C,  imi>rovement  of  Avaterway  through i,  151 ;  ii,  983 

Curtis  Hay,  Md.,  improvement  of  channel  to 1, 13Ii;  ii,  914 

Cushings  Island,  Me.,  site  for  fortification i,  13 

Cut-off,  A])alachicola  Kiver,  Fla.,  improvement  of 1,197;  ii,  1252 

Cuttyhunk,  Mass.,  removal  of  wreck  near 1,63,619 

D. 

Dams  and  locks.     See  Canals. 

D'Arbonne  Hayou.  La.,  improvement  of 1*242;  III,  1468 

Dari<Mi  Harbor,  Ca.,  improvement  of I,  177;  ii,  116() 

Davids  Island,  N.  Y.,  sea  wall  and  embankment  at i,  14 

Davis  Island  Dam,  Ohio  l\iver,  operating  and  care  of I»i^7;  ill,  1^67 

Defenses.     *s>r  Fortifications. 

Do  (iucrre  Point,  Cal.,  construction  of  <lam  in  Yuba  Kiver  at 1,421;  Vi,3l74 

Delaware  Pay : 

Pridge  (temi>orary;  across  canal  connecting  Chincoteague  Bay  and,  con- 
struction of I,  430 

Ice  h.'irbor  at  head  of,  improvement  of 1, 112;  II,  849 

Inland  watcrwav  from  Cliincoteaguo  Pav,  Va.,  to,  near  Lewes,  improve- 
ment of ' ! 1,123;  II, 8Sl 

Pier  at  L<'wes,  Del.,  construction  of 1, 113;  II,  850 

Wreck,  removal  of Ii,862 

Delaware  Preak water,  Del.,  improvement  of 1, 114;  II,  852 

I)elaware  Kiver,  N.  .J.  and  Pa. : 

.\t  Camden,  N.,T.,  improvement  of 1,108,110;  11,827,836 

.\t  Philadelphia,  Pa.,  imi)rovement  of 1,108,110;  11,827,836 

Petween  Philadelphia  and  Camden,  improvement  of I»110;  11,836 

Harbor  lines  at  Philadelphia  and  Camden,  establishment  of h^*^i  n,  864 

Ice  harbor  at  Marcus  Hook,  Pa.,  improvement  of h^^*^i  H,  848 

Imj)rovement  of 1, 108;  11,827 

MilHin,  Fort.  Pa.,  sale  of  (Jovernment  land  in  vicinity  of I,  461 

^Vrccks,  removal  of 1, 117, 118 ;  II,  861,  862 

De  Pere,  \Vis.,  construction  of  bridge  across  Fox  Kiver  and  canal  l)y  city  of..   1,427 

Dc])ot,  engineer 1, 18,  474 

Des  Moines   Kapids  Canal  and   drv  dock,  Mississippi   River,  operating  and 

care  of *. 1,263;  111,16^4 

Des  Moines  Kai)ids.  Mississi])])i  Kiver.  improvement  of 1,263;  111,1683 

D«'troit  l\iver.  Mi(  h..  im])rovemeut  of 1,367;  IV,  2376 

DisappcMring  carri.iges I,  5, 12 

District  of  Columbia : 

(ireat  Falls,  Polonmc  h'iver.  use  of  water  power  for  electric  lighting...   \^,  3256 

Public  bnildinirs  ami  grounds 1,435;  vi,  3265 

Washington  a(|ueduct. 1^432;  vi,  310/j 

Washington  monument 1,435;  VI,  32«»7 

Water  siip])ly  of  Washington,  D.  C.,  increasing 1,434;  VI,  32J2 

Division  engineers I,  2i) 

Divisions,  enginet'r I,  20 

Dog  Kiver.  Ala.,  construction  of  bridge  across I I,  426 

Dorchester  Count  v.  Md..  construction  of  bridge  across  Cambridge  Harbor  at 

Cambridge  by 1,429 

f>nif\  Mcnj  /•;.  //.  a.  (schooner),  removal  of  wreck  of 1,1^2;  11,987 

Dr.eK  l.vlauci  Harbor,  Conn.,  imjirovement  of  harbor  of  refuge  at 1,67,638 
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Dtiluth,  \f  inn. : 

Ini])n>vem(>iit  of  rhamu'Is  in  connecting  Tvatera  of  Great  Lakes  between 
Hutt'alo,  Cliica<;<).  and 1, 361 ;  IT, 

ImpruveiiRMit  of  harbor  at 1,309;  IV, 

Dunkirk  Ilarhor.  X.  V..  improvoment  of 1,379;  IT,Sdl  | 

J>unn<rll<>n,  Fla..  construction  of  1)ri(lgo  across  Withlacoochee  River 1.IB  \ 

E. 

E a jcle  Harbor,  Mich.,  improvoment  of 1,312;  lT,Si 

East  C.'Iiostor  C'ruek,  X.  Y.,  improvement  of ifTT.M 

East  Live.rpo(»l  Jiridgo  Company,  bridge  of I,tf 

East  LiviTpool,  Ohio,  construction  of  i)ridgo  across  Ohio  River 1,11 

Enst  Kiver,  N.  Y.: 

ImprovcuH'iit  of i,87.iS 

Removal  of  wrecks  oft*  Sunken  Meadow I,95,7K,V 

Eastern  IJranch  of  Potomac  Kiver.     See  Ana<*ostia  River. 

Ed«:artown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  lis.vbor  at i|51.3i 

Edisto  Kiver,  S.  ('.,  improvement  of 1, 173;  I!,1U 

Elizabeth  Kiver,  X.  ,).: 

lmi)rov('m«*nt  of I,  lOQltt 

Kemoval  of  wrecks  in l,ltt^M 

Elizabeth  Kiver,  Va.,  bridge  across  Western  Branch  of,  betweeu  West  Norfolk 

an<l  Tort  X'orfolk,  construction  of l,fl 

Elk  Kiver,  M<1.,  improvemint  of I»  124;  11,81 

Elk  Kiver,  W.  Va. : 

Bridge  at  Clendennin,  construction  of 1,4 

Improvement  of ly2M;  lii,Ui 

Embankments 1,1 

Emplacements  for  guns  an«l  mortars 1,3^1 

KncUautri'HH  (schooner),  removal  of  wreck  of 1,  lOB;  iLtf 

Engineer  depot 1,18, 4i 

Engineer  divisions ■ t! 

Engineer  School,  l-uited  States If  H,! 

Engineers,  battalion  of If  17,1 

I'ngineers,  Corps  of.     Sec  Corps  of  Engineers. 

EnginecTS,  division  I,: 

Engineers,  Office  of  the  (.'hie f  of 1,4 

Engineers,  The  Boar*!  of: 

Members t 

Members,  ai'ditional  duties  of I, 

i'ersonal  examinations I, 

Keports,  summary  of L 

Enievpr'iHr.  (canal  boat,^,  removal  of  wreck  of 1, 118;  ll,( 

Erie  Ilarbor,  Pa. : 

Imi)rovement  of 1,378;  iv,ll 

Treservation  of  Tn-sque  Isle  INminsula 1,379;  IV,2I 

Erie.  Lake: 

See  also  X'orthern  :.nd  Xorth  western  Lakes. 

Kemoval  of  wreck  off  Ashtabula  Harbor,  <  )hio 1, 378;  IV,M 

Water  levels 1,441:  V].3430,SI 

Escambia  Kiver,  Tla.,  impnivenient  of l,  204;  11,12 

Essex  Kiver,  M.iss.,  improvement  <»f Iv98^> 

Estimates: 

California  l)<^brisConuni8sion \x% 

Knj;ineer  de[)ot L 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors L^ 

l'orti(i<'ations i,5^ 

(ireat  Falls,  Potonuu'  Kiver,  eifction  of  lishways  at I.i 

Ma])s,  j>ubli('ation  of i,\ 

Mississippi  Kiver  (■onimission 1,^ 

Missouri  KiA cr  Commission 1,^ 

Xe\v  York  Harbor.  su]»ervision  of i,^ 

X«»rtliern  and  Xiu  th\vest«'rn  Lakes * i,^ 

Public  buildings  and  grounds,  and  Washington  monumeut,  District  of 

(Nduuibia I,' 

Kiv<'rs  and  harbors l 

Surveys  and  reconnaisbanees  and  publi<'ation  of  uiajJrt 1, 

Washington  .-Kiueduej .- I, 

X^'ashiugton,  1).  ('.,  in<rcasing  water  Kup}»ly  of 1, 

Yellowstone  Xetional  Park,  roads  and  bridges  in 1, 
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Everett  Hjirl>or,  Wash.: 

Kstahlishiiieut  of  liarhor  lines 1,424;  IV,  2027 

Iinproveineul  of IV,  2H23 

ExaiiiiiiatuniH,  surveys,  aiul  eontingeiicies  of  rivers  and  harbors,  estimates  for.   i,  413 
Explorations,  lecoiinaissanees,  and  surveys  in  military  departmeuts..   i,  449;  vi,  :i451 

?\ 

Fairler  Creek,  Md..  iini)r()veinent  of I,  125;  ii,  888 

Fairport  Harbor.  Ohio,  iinjirovtanent  of I,  376;  IV,  2414 

Faha.  IJo«xue,  1  la.,  iiuprovenieiit  of 1,220;  III,  1349 

Falls  of  Ohio  IJiver : 

Iiuprovenieiit  of.  Louisville,  Ky 1,293;  ill,  1929 

If  iprovenieiit  of  Indiana  Chute I.  295;  III,  1933 

/arn.viror//»,  (;.  .)/.  (seliooner),  removal  of  wreck  of 1,63.  ()13 

Fanlkr.eis  Island.  Lonj.^  Ishiiid  Sound,  removal  of  wreck  near 1,82,712 

Feather  K'iv<'r.  Cal. : 

Iiujfroveiiient  of 1,399;  IV,  2533 

Iiiiprovenient  of,  and  tributaries I,  421;  VI,  3174 

Fernainlina,    Fla.,    inii)rov<'ment   of    inside    route   between    Savannah,    (ia., 

and 1.182;  11,1206 

Fishin^j:  (reek.  N.  C..  improvement  of I,  156;  ii,  1018 

Fishways  at  (ireat  Falls  (d*  Potomae  Kiver.  ereetion  of 1,435;  VI,  3224 

Five  Mih»  Kiver  Harbor,  Conn.,  improvement  of I,  74,  674 

Flint  Kiver,  (ia.,  improvement  of 1, 1{>8;  II,  12r)5 

riooil  li'ock  ( r.  S.  dretl«;e ),  removal  of  wreek  of 1, 95,  785 

FIusliin«^  I»ay.,  N.  Y..  improvement  of « 1,  80,  703 

F<>rke<l  l)eer  b'iver,  Tenn.,  im])rovement  of 1,250;  ill,  1519 

F<nt  Point  Channel,  Mass.     Sec  Hoston  Harbor. 
Fortilicalions: 

Allotnu-nts 1,6,12 

A])i)ropriatioiis   1,5 

Hoard  on.  or  other  defenses I,  4 

Kst  i  III  a  t  es I,  5, 15 

Preservation  and  repair  of 1, 12 

l*roJ<'<'ts r>. I,  5 

Sites  for,  a('«|uisilion  of 1, 13 

Fonrche  Le  Fevre  Kiver,  Ark.,  improvement  of 1,252;  111,1544 

Fowl  Iviver,  Ala.,  const  ruction  of  bridjj^e  across I,  426 

Fox  I\i\  cr.  Wis. ; 

nridi;e  at  l)e  Fere,  construction  of I,  427 

Uridine  at  Kaukanna  across  river  and  canal,  construction  of I,  427 

Iiiiprovenuiit  of 1,329;  iv, 2103 

OjMTatin;;  and  care  of  locks  and  <lanis  on 1,  330;  IV,  2111 

Frankfort  Harlxu',  Mich.,  improvement  of 1,351;  iv,2230 

I'ranklin  (schooner),  removal  of  w  reek  of I,  63,  616 

French  I'road  Kiver,  Tenn.,  improvement  of 1,276;  111,1797 

G. 

Clalena  Kiver.  111.,  ojn'ratin*::  and  <'are  of 1,263;  III,  1691 

Galhi  ies,  <*able 1,6 

Galveston  l>ay,  Tex.: 

IniproveiinMit  ot Chanufd  in  West  Galveston  Bay 1,235;  111,1399 

lnij)rov«nient  of  ship  channel  in I,  234;  III,  1396 

Galveston  Harbor.  Tex.,  improvement  (d*  entrance  to I,  233;  ill,  1389 

Gasconade  I»iver.  Mo.,  improvement  of 1,259;  III,  1617 

(ianley  K'ivt  r,  W.  Va..  improvement  of I,  300;  III,  1964 

(Jediiey  Channel,  N<'\v  York  Harbor,  N.  Y.,  removal  of  wreck  in 1,95,785 

(itn()<(l  (InnU  {r.niul  boat»,  removal  of  wreek  of ^t^^'*i    11,861 

(Jenes<*e  Kiver,  N.  Y.     Ste  Charlottti  Harbor. 

(Jeor«:«>,  I.ake,  Fla..  iiiiprovenient  of  \'oln8ia  Har  at  head  of 1, 186;  il,  1220 

(;«'or^^«to\\  n  Harbor.  S.  C.,  im])rov<|^neut  of 1, 166;  II,  1057 

(ieoiM^ia.  iiu])rov«nient  of  inside  waterway  ab»ng  coast  of 1,182;  1 1.  1206 

(iila  l»i  ver.  Aii/..  iiupro\  ement  of,  at  Yuma I,  397;  IV,  2521 

(Jills  I  aiidin;;.  Wis..  coiistriKtion  of  bridge  acro.«*8W<df  Kiver i,427 

(lien  (  «>v<'  Harbor.  N  .  Y.,  improvement  of I,  79,  700 

(Jloncester  Harbor,  Mass.,  inipnjvement  of I>40,  539 

(J  on  son  Hi  I.  Adricn.  briil^t^  of * I,  429 

Go(nlyrar,  C.  F.,  improvement  of  outer  bar  at  Brunswick,  G^a.,  by...  I,  180;  11,  1193 
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"KftDWia  City,  KanB.,  ratalilialinipnt  of  hacbor  lines i,433;  vi,ai69 

'    KADftax  Citv,  Mo.,  cAtablisIiiue^t  of  liarbor  liiic« i,4'.>3;  vi,  3159 

Ka*k»8kiH,  Kivcr,  III.,  Impiovcmei.t  of. i,260;  iii.lfiW 

Kauk.iitDa,  WU. : 

Construction  of  briilgu  ncriMB  Fox  River  anil  canal  li.v  city  of i,4!7 

Coiistrnctiiiu  of  bridije  kcrobit  lock  of  caual  at  LiUlo  Chutu  by  cit;  tit 1,-439 

StUtg.  JoliH  I',  (sclioonerj,  removal  of  wreck  of i, 62,  BIS 

Kemicbpt;  Itiver,  Me.,  impniTeuiunl  of t,2(l,  5<M 

Kcnoahn  llitrbor.  Wis.,  improvement  of. 't327;  IV,  20^ 

Kensiiietou  UnpliI  Ttanait  Bridge  Company,  bridge  of __  i,  438 

Kent  laliind,  ChenapGuke  Itiiy,  removal  of  wreck  off i,  133;  Ii,  906 

/Tent  (HCliooner),  removal  of  wreck  of 1, 117;  11,861 

Kentncky  RiToi.  Ky.: 

Improvement  of t,  303;  111,1980 

OpHrat'ing  anil  c&re  of  luckH  »nd  ilama  on 1,304;  iii,  1983 

Kenuiiuoe  Harbor,  Wie.,  improvement  of 1,33*^;  iv,2066 

*  KewtQUHiv  Bay,  Mioli.,  ifiit^rwuy  aeriMB  Keweeuttw  Point  from  Lake  Superior 

Improvemeiit  of. : 1.312;  iv,2029 

Operating  and  care  of i,  313;  iv,  2029 

Keweouuw  I'uiiit,  Mich.,  waltrnuy  iietoss: 

Improvemint  of- - 1,312;  iv,2029 

Operating  and  care  of 1,313;  IV,  3039 

Key  Weat  Harbor,  Flu.,  linprovemen I  of  nortbn est  entrance X,  l)i9;  ii,  1230 

Koyport  Harbor.  N.  J.,  iraprovoiiient  of i,  1M,815 

KinmtoD  Harbor,  Maaa.,  iuiprovomeiit  of l.tTiCtU 

KlMk.iiijeRiYM.OreB.,improveiueutof 1,418;  iv,2«» 

Knox  County,  Teuii.,  construction  of  bridgu  ttuross  Uolatou  Biver  by i,  427 

Knoxvlllu,  Tenn.,  uonstmction  of  bridge  across  Uolaton  Biver  uettr i,  437 

L. 

La  Ci'ntdr,  Wnflh.,  ronstniction  of  bridge  across  JSnst  Fork  of  Lewis  River 1,428 

Liifi.iui  li«,  Jittvoii,  La.,  iiiiprovumfnt  of i,  2^3 ;  in,  1336 

t.:i  (iraii;;!)  lock  oiid  iliLiii,  Illinois  Itivcr.  III.,  opomtiii^  anil  i^ucuof. ..   l,33,~>;  iv,  2159 

Ijakr  Slior«  ami  MiL-bi^un  Nuutburn  Kailroad  Coiiipauy,  bridge  oi" i,  425 

I^kii  .Struct  Klevated  Uailmad  Cunipauy,  bridge  of i.  429 

IjjikiTH,  (iTuiit.     fke  (jniat  Lakes  iiiiii  .\ortliern  iiml  K  or thwf  stern  Liikcs. 
IjakeH,  Noi'tliorn  iiiiil  Xortb  western.     Sen  Northern  and  Northwestern  Lakes. 

l^nhmoiit  lliiriior,  N.  V.,  im[irovement  of I,  77,  686 

1.11  Trf.|.p.)  Kiver.  Md.,  improvement  of i,  126;  ii,893 

l.iiws  iif  l''ift.y.thinl  Conjircss,  second  session,  afl'ecting  Corps  of  Engineers,   vi.  34-j5 

Lea,  rhnrin  (tiiglwatj,  removal  of  wreck  of 1,132;  11,906 

Leafliivor.MlHS.,  improvement  of i,216;  ii.  1323 

l.fiu  (tiiK),ri'movalof  wrcekof 1.182;  n,  1209 

Levisii  Fork  of  Bii;  .Sandy  Itiver,  Ky.,  improvement  of 1.305;  iii,2001 

<»'ii«tri'ittioiior  pLerut 1,113;  ll,850 

ImpnjvL-iin'iitijf  iiiliiiiil  waterway  from  Chlncotuagiie  Bav,  Va.,tu  Delaware 

Bav  near i,  123;  ll,«84 

Lewis  IfiviT.  Wash.,  foiiatriKli.m  c.C  l.riilK.i  lit  l.aConler.  .icross  Eust  Forkof. .   1,428 
r.inkiiiK   liivor,    Ky.,    iiiipimriii.'iit    <,(.   h.-tween    Farmeni    and    West    Lib- 
erty    1.304;  111,1992 

Little  Cbnt'^  \Vi«,,  r.iTi-.tnic-(.u.ii  uf  l>iia;;i' ihtosx  look  ofconal  iit 1,429 

Little  Harbor,  N.  II.,  iiiinr.jv.nu'iil  .il'  liiiilnir  .if  rrliit;i'  at 1,35,527 

Littlii  Kiinawliii  liiv.i,  \V.  \  ii, : 

Impnivemintof i,307;  iii,  2006 

(Iperntiiig  niid  ii.r.' ..I' link  iiml  d, u 1,307;  in.  2007 

Little  I'edeeKivev,  S.  C.  iiiig>ri»riii.>iit  ..l' ,,  16!l;  ii,  1074 

Little  l'if;i'>iuItiKT,'r.>mi..  inii.r..vi.n I  ,.( i,277;  ni.  1800 

Little  Kriik,  Ark.,  i  ..ti«ii-.irli..ii  i.r  l.ri.li;.' ii.th-s  Arkiiniiis  liiver 1.425 

Little  Kork  llndi;.'  iind  'IVriniiml  liiiilwii.v  C panv,  bridfio  of i,4K 

Little  S.'<1  lis  l!av,  -N.  V.,  inipidvi-nu'dl.c.lliiirli.ir  iit i,386:  iv,2+70 

LivriHioKKast),  (Hiiu,  rfMis1r,irli..ii  of  Ini.lj;.' :i.t,m«  Ohin  UlviT 1.425 

Livinystoii  roiiit.  K.v.,i.r i-viilinu  ..I' 1,275;  ul,  17iJ2 

Locks  and  .lams.     ,s-,r  laiuii-. 

IrfKiku-oiHis  I'.'liy  i;iv,.v.  N,  C.  iiii|ir..vinii'iil  III   ,...   1. 166;  ii,  IC66 
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Harbors  and  rivtTvS.     See  Hivcrs  and  harbors. 
IrlarUin  Kiver,  N.  Y. : 

Ini]>rov«'iiicnt  of I,  86,  741 

ModititJition  of  harbor  lines l»422,  786 

Harlowo  Mini  (  hihfoot  Canal.  N.  C  ,  improvoinent  of  waterway  via. ..  1, 159;  ii,  1030 

Harlowe  Hivor,  N.  ('.,  improvement  of  waterway  via i,  159;  ii,  1030 

Harraseeket  Hiver,  Me.,  improvement  of I,  29,  512 

Hartford,  Conn.: 

Improvement  of  Conncc^tieut  River  above I,  65,630 

Improvement  of  Conneeticnt  River  below I»  66,  632 

Hatteraa,  Cnj^e,  N.  C,  removal  of  wreck  near 1, 168;  II,  1065 

Haverhill,  Mass.,  alteration  of  eity  bridge  obstructing  Merrimac  River  between 

Hradlord  and i,  430 

Havre  de.  (iraee,  Md.,  imjirovement  of  Susquehanna  River  iu  vicinity  of  1, 124;  ii,886 

Hay  Lake  Channel,  St.  Marys  River,  Mieh.,  improvement  of i,  364;  iv,  2367 

Hell  (iate,  East  River,  N.  V.,  improvement  of I,  87,  751 

Hempstead,  N.  Y.,  eonstrnetion  of  bridge  acrosij  Nortons  Creek  by  town  of i,  427 

Henlopen  City,   Del.,   eonstrnetion  of  temporary  bridge   near,  across  canal 

conneeting  Chineoteagne  and  Delaware  bays i,  430 

Herr  Island,  V:i.,  eonstrnetion  of  dam  in  Allegheny  River  at i;292;  ill,  1918 

Hillsborough  River,  Fla.,  eonstrnetion  of  bridge  at  Tampa 1,426 

Milton,,!.  I),  (canal  boat),  removal  of  wreek  of I>132;  11,906 

Hingham  Harbor,  Mass.,  improvement  of 1,46,557 

Hiwassee  River,  Tenn..  im])rovenient  of I,  275;  HI,  1795 

Holland  (lUaek  Lake)  Harbor,  Mich.,  improvement  of 1,343;  IV,  2206 

Holston  River,  Tenn.,  eonstrnetion  of  bridge  at  Boyds  Ferry,  near  Knoxville..   1, 427 

Jtfopk inSy  L.  F.  (schooner),  removal  of  wreck  of I»  63, 620 

Horseshoe,  th<',  Chesapeake  Bay,  removal  of  wreek  on 1, 152;  11,987 

Housatonic  River,  Conn.,  improvement  of 1,71,654 

Houston,  Tex.,  construction  of  bridge  across  Buti'alo  Bayou  by  city  of i,  428 

Hudson  (barge),  removal  of  wreck  of ii, 907 

Hudson  River.  N.  Y.,  improvement  of I»  83,  723 

Humboldt  Harbor  and  Baj',  Cal.,  improvement  of 1,401 ;  IV,  2540 

Hnntin);ton  Harbor,  X.  Y.,  improvement  of 1,79,698 

Huron  Harbor,  Ohio,  improvement  of 1,372;  'V,  2400 

Huron,  Lake: 

See  a  I  HO  Northi  ni  and  North  west4.»rn  Lakes. 

Harbor  of  refuge  at  Sand  Beach,  Mich 1,356;  IV,  2247 

Water  levels 1,441;  vi, 3319, 3430 

Hyannis,  Mass..  improvement  of  harbor  of  refuge  at i»50,  571 

Hyannis  Harbor,  Mass.,  removal  of  wrecks  iu 1,63,614,615,616 

Hydraulic  mining  in  California it  421;  vi,  3196 

J. 

Illinois  and  Mississippi  Canal.  111.,  eonstrnetion  of 1,336;  IV,  2162 

Illinois  River.  111. : 

Improvement  of 1, 331 ;  IV,  2150 

<>]M'rating  and  care  of  LaCirangoaud  Kampsville  locks  and  dams.  1,335;  iv,  2159 

Indian  River,  Fla.,  im]>rovenient  of I,  188;  li,  1225 

ln<liana  Chute,  Falls  of  Ohio  River,  improvement  of 1,295;  ill,  1933 

Individuals,  oceui)ancy  or  injury  of  public  structures  by 1,20,431;  VI,  3189 

Injury  to  structures  built  by  tlie  United  States 1,20,431;  VI,  3189 

Inland  Avaterways.     See  Waterways. 

Inside  routes,  waterways,  etc.     See  Waterways. 

Ipswi(  h  River,  Mass.,  improvement  of 1,38,534 

J. 

Jamaica  i>ay.  \.  Y..  improvement  of, 1,93,  779 

James  RiviT,  Va.,  improvement  of 1, 133;  11,915 

JetVreys  IN»int  Channel.  Mass.     See  Boston  Harbor. 

Jekyl  Creek.  (Ja..  improvement  of 1, 181;  II,  1197 

Judith.  Point.  R.  I..  impr(»vement  of  harbor  of  refuge  at 1,58,596 

Julia  {  vessel ).  removal  of  wreck  of I>62,  610 

Juliette  (vessel  K  removal  of  wreek  of 1,62,610 

K. 

Kam])sville  lock  and  dam,  Illinois  River,  111.,  operating  and  care  of..  1,335;  iv, 2159 
Kanawha  County,  W.  Va.,  construction  of  bridge  across  Elk  River  at  Clen- 

dennin  by 1,429 
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UUIInryiUlMrtinNita,  *nriiij-«,ivi-(innai8saiu'e»,aml  esnlomtioioain..  I,i43;  vi.SUil 
nut  Crwik,  ij  ItieltiHDtl,  Olito,  examlnnlion  ana  nxtves  tar  icR  harbor  nt  mnath 

of - 1,288;  iii,l*Ba 

UlM  ibHTira), loninvAl  of  irrock  of i,  )6, 7«d 

Hw»wtnM.\VVI».  1 

liu|tr*vtmi«ut  uf  hkrbur  At i.32fi;  ir,309l 

l»i|tfiivMunni  of  hubor  of  nfb^  at  UtlwaulcM  Day (,3^;  iv,30tl 

MllnontivnHiky.  W(a.,  JmpmvMnvBt  of  barlMr  of  nhge  at >.  3S;  iv.SWl 

Mili(Mk,«iiluiM*Ini> I.B 

Ultup>l'>««kf).C.,(iHprorwMnl»f..... ~  I.IKI;  ii.ltKl 

Umrnc  ««*«mtlM  : »,G 

M«iiiix.h>'<l>t«Ml(c,i«e«ltA«nbi , i,*ai;  vi,31ffl 

M(«nMa4)i  ttivw,  Utan..  la*M«v«WHiil «r ^.....  l,atT;  III,  1735 

Iiui«Tv>fwnt*f , .-.»-' 1.  US;  K.S81 

«.m*v,l»f  WT»<*(B, 1.133;  1I.9M 

tii.J  \Mhfc.i»MatnitCiwi'rf'''""".'~""ir.'.'.!.-"^  I.4S 

K-'  r,.««.«l«f 1,363;  ui.IBe 

1\  -  >  >;  jM4  4n4M^*Mnliw«^iwo«C.  t.283;  tu,  IBSl 

r><V  ^'..'.iJk^i^rvmHMk •»«*•„ i,3ftli  iii.tW3 

«»He'"fc  i"'l  <;\\->tV*nrm. „. L&O;  lU.  l'!3 

^t*>^CtiME>  «  i^  f«»t  Hw* 1,389;  JU,  IBJ 

N>*MMH>)i**fl>l<MmriKn«,iMM»iMM«k^ . i.3Sl:  ixt.\e3» 

Will   I   1  II  I     'I   Till    I run  if  liifciiBl  JaMaHiM ui.  ifitO;  tSSl 

"V    l*"  ii.rnin     1     11.  iiTiiji  .  Ill  .^ifci .— .^ I.4I0;  v.'JXn 

t%iA  t,tA  WixaMHi  mam,  wmi  iiMMI  btf««M t.3S»;  UI.  iSV 

W><»w>wt»iflni^.l>  .|W»wWH<«*i^— — *<C- 1.23!;  itt,]3ffi 

t>>iiM7  |itKir,nt.  J^aaT)— 1  ^. „ , K3tSi  ui.tOJS 

l^>IM^v^fnl  M  >M«)«aKn  sf   ..,,  ,    -      ._ 1,361:  (It.  16W 
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Kion^  rsland,  channel  botweon  Nixs  Mate  and.     Sec  Boston  Harbor,  Moss. 

^on<;  I.sljinil  S()nn<l,  removal  of  wrecks  in I,  82,  712,  714 

HjOn<;  Sand  Shoal,  i>on«;  Island  Sonnd,  removal  of  wreck  near 1,82,714 

lookout,  ('anc  li«;ht  h()^K(^  removal  of  wrcu-ks  near I,  168;  II,  1065 

Hioroauville.  l.a  ,  couHtruetion  of  bridge  across  Bayou  Tceho  near 1,429 

Xonisa,  Ky.,  construction  of  lo.  k  and  dam  i:i  Wi*^  »Sandy  Kiver  near.,   i,  3()5;  in,  1992 

XouisvilU)  and  I'ortlantl  Canal,  Oli to  Kivcr,  operating  and  care  of 1,295;  ill,  1935 

Louisville,  Kv..  Falls  of  (duo  l»*iver  at: 

Improvement  of I,  293 ;  ill,  1929 

Improvemeni  of  luiliana  Chute I,  295;  ill,  1933 

Operating;  an<l  caro  of  Louisville  and  Portland  Canal 1,295;  111,1935 

Lower  Chi]>ola  Kiver,  Fla.,  improvement  of 1, 197 ;  il,  1252 

Lower  Maehodoc  Creek,  Va. ,  improvement  of 1, 141 ;  ii,  950 

Liibcc  Channel,  Me.,  improvement  of I,  21, 491 

Lndinuton  Harbor,  Mi«h.,  improvement  of 1,  348;  iv,  2220 

Lulu  ( schooner),  removal  of  wreck  of i,  152;  ii,  987 

Lumber  iiiver,  X.  C.  and  S.  C,  imi)rovement  of i,  169;  11,1071 

Lynn  Harbor,  Mass.,  improvement  of I>  42, 545 

M. 

McClary,  Fort,  resc^rvation,  Mo.,  site  for  fortitication i,  13 

Mcllenrv,  Fort,  Md.,  sea  wall  at 1, 14 

Mclntyre,  Fla.,  alteration  of  briilgo  obstruftinj.^  Ocklochonoe  River 1,431 

Maehodoc  (Lower)  Creek,  Va.,  improvement  of i>141;  il,  950 

Mack*»yH  Creek,  N.  C.,  im])rovement  of 1, 155;  11,995 

Ma<. on.  Bayou,  La.,  imj>r<>vement  of '>244;  ill,  1479 

Maiden  Iviver,  Mass.,  imi)rovement  of 1,43,547 

ManuH'iuan  Kiver,  N.  J.,  improvement  of 1, 107,822 

Manatee  Kiver,  Fla.,  improvement  of 1, 192;  il,  1238 

Manehac,  Bayou,  La.,  improvement  of 1,222;  ill,  1354 

Manchester  Harbor,  Mass.,  improvement  of 1,41,542 

Manistee,  Mi(d».,  construction  of  bridge  across  Manistee  River  by  cit}'  of 1,427 

Manistee  Harbor,  Mich.,  improvement  of i,348;  IV,  2223 

Iklanistee  KMver,  Mi(di.,  construction  of  bridge  at  Manistee I,  427 

Manistique,  Mich.,  improvement  of  harbor  at I,  315;  iv,  2042 

Manitowoc  Harbor,  Wis.,  improvement  of I,  323;  I v,  2072 

Manokin  Iviver,  Md.,  improvement  of i,  13iO;  ii,  901 

Ma])s,  military  and  other 1,443 

Marcus  ilook.  Pa.,  in»}>rovement  of  ice  harbor  at i,  112;  ii,  848 

Mar(|uette,  Mich.,  imjuovement  of  harbor  at i,  313;  IV,  2035 

Marthas  Vineyard,  M.iss.: 

Improvement  of  inner  harbor  at  Edgartown 1,51,576 

Removal  of  wreck  near I>  63,  619 

Martins  Ferry,  Ohio,  establishment  of  harbor  lines  in  Ohio  River 1,423;  HI,  1894 

Mariflaud  (steamer),  removal  of  wreck  of 1, 118;  ii,  862 

Matta]»oni  Kiver,  \a.,  improvement  of i,  144;  ii,  966 

Mattawan  Creek,  N.  .1.,  improvement  of 1, 104,816 

Maumee  Bay,  Ohio.     .sVe  Toledo  Harbor. 
Mauniee  K'ivcr,  Ohio.     .SVcToledv»  Harbor. 

Maurice  Kiver  C'ove,  Delawan^  Bay,  removal  of  wreck  in il,  862 

Menominee  Harbor,  Mich,  and  Wis.,  improvement  of 1,316;  IV,  2045 

Menominee  I\iver,  Mich,  and  Wis.,  improvement  of 1,316;  iv,  2047 

Mernu'iitau  L*ivcr  and  tributaries.  La.,  improvement  of 1,227;  111,1372 

Merrini.ic  Kiver,  Mass.: 

Bridge  between  Haverhill  and  Bradford  obstructing,  alteration  of 1,430 

iinjirovemj'Ut  ot' I,  37,  5.32 

M(ssfi\  Ldurd  il.  ( schooner ^  removMl  of  wreck  of 1,63,617 

Metropolitan  West  Si«le  Flevate<l  K'ailroad  Company,  bridge  of 1,427 

^lianus  K*iver,  Conn.,  improvement  of 1?  7.5,  681 

Michiirau  City  Harbor,  Ind.,  improviment  of 1,337;  IV,  2188 

Michii^an.  Lake : 

Sic  also  Northern  and  Northwestern  lakes. 

Dndf^inix  harbois  on  east  coast  of IV, 2237 

Wat«  r  Irvcls 1,441;  vi,  :J430,  3-135 

Middle  ( "round  (  Outer  .  Chesapeak<s  Biy,  removal  of  wreck  on I>1''>2;  11,987 

Mini  in,  I'ort,  Pa.,  sale  of  (iovernnu'ut  land  on  Delaware  River  in  vicinity  of.     1,461 

Millbrd  Harbor.  Conn.,  im})rovement  of I,  70,650 

Military  and  other  maps 1,443 
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New  York  Harbor,  S.  Y. — Cnn tinned. 

DeffDHB  of 1,5,6,7,447,449 

E:iBt  Itiver  aud  Hell  Oatt-,  improveujcut  ot 1,67,751 

Govcrnum  lalajiil,  BmtwnU  nod  embanbniuijt  at. 


91,  TM 


Ketl 


(icjwauiis  Crpdk  Ciiamml,  iinprovt'iiiuiil  iif 

Harlior  liiiBH  in  Haclimi  UivDV.  mo.lifitiitiiiu  -.f i.  422;  788 

HuilKni  Kiver,  imiiroveiiirnt  of 1,86,741 

Hiii-lem  Kivor,  moaificotiou  of  liiirbc.r  linos  in 1,423,788 

It  of 1,92.770 

.__il  Hook  Clittnnel,  im  pro  vein  tut  of 1.91,764 

Sua  wbUb  and  embntitcmsiitfl i,  14 

RiiporviHion  of 1,420;  iv,268I 

Wretks.  rumoval  of .'. 1,95,785,780' 

Newborn,  N.  C. : 

Briilgo  oliBtrncting  Trent  River,  alteration  of , l>431 

Iiuprovenieut  of  waterway^  ))etweea  Beaaforl  Harbor  »nd 1,159;  1I,I0S0 

Newliuryiiort  Hiirbor,  Mms.,  impiDvement  of 1,36,539 

Kewport  Uttrlioi",  R,  I.,  iinpruveraent  of 1,57,593 

Newport  Rivet,  N.  C,  iniprovemont  of  waterway  via 1, 159;  n,  1030 

NeWIowa  Creek,  N.Y.,  improvement  of 1,69,757 

NiiigiiraFalls,N.Y.,iniproveiiieut  of  Niagara  River  to 1,381:  tv,a**7 

NiKBiiraRivor.N.Y.; 

listiililiBhnient  of  harbor  llnea  at  lJi[uaw  Island 1. 424!  IV.ZlSll 

liuproveiiiHiit  of,  from  Tunawaiiiia  to  Port  Day  (NUgara  Falli).-  I,3«li  IV, 21*7 

Iiiiptovemont  of  Tuuawanda  Harbor  and ,    I,  3»I ;  iv,a«4 

NtxN  Mate,  rliunuei  between  Loug  Island  and.     Seo  Uosl^jn  Harlior,  Muss. 

Noiiiilii  rreek,  Va.,  iun.rovement  of : 1.140;  II.948 

NoukaBckHiver,Waab.,  iniprovBoieut  of  (I'ui^ot  Sound  and  trikiitaiies}.  i,  412;  iv,  3619 
Norfolk  HarliDr,Va.: 

IiupraTeuent  of,  and  approaohon t,  146;  |l,  9TS 

'-iprovement   of   approBoti  to,  between  Liunbert  Point  and  Fort  N(ir~ 

■^"  - 1.1*7;  n,9TT  ' 


folk 


taft-t<)T 


Kcjilolk  (\Ve«t),  Va.,  coriBtruct.ioLi  of  l.nd{;o  ucross  WesliTu  Itraiich  of  IlliKa- 

bftli  River 1,429 

North  ICnst  (Capo  Koiir)  RiviT.N'.C,  improvetuont  of i,163;  ii,  IWO 

Kurtli  Lnndirij;  River,  Va,  and  N.  C,  iiuprovemcnt  of l,  152 ;  Ii, 988 

Noriliern  and  North weBtt^ru  LakeB: 

ChartH.  correcting,  printioK,  and  tssning  of i,438, 440;  vi,  3315 

EBtiitiutos 1,441 

rovoment  of  ehaDuelB  in  connecting  wateru  of I,  301 ;  iv,  2261 

towing  on,  and  counectinj;  waltTB 1,368;  IV,  2,178 

Surveys .- i,4S7;  vi,3315 

Water levok i.  141;  vi, 3319,3130 

Northwestern  lilevntcd  Railroad  Company,  briilgo  of i,  428 

NortotiB  Creek,  N.  Y.,<;oustrnction  of  bridge  at  Hempstead i,427 

Noxul)co  liivur,  MIbs.,  improvement  of i,  214 ;  ii,  1318 

O. 

0.lk  Orih.ird  Harb.ir,  N.  Y..  iniprmirmciit  nf _ [.  ;t83  ;   iv,l'451 

Oakland  Harbor,  Cal.: 

Kttablishmrntof  barbnr  lines 1.424;   iv,  2505,  2.^16 

Iiiiproveincntof i,3<)2:  iv,2501 

Obion  River,  Tcnn.,  improvement  of i,  27,'};  iii,  17K 

ObBtrnctionH  to  iiitvigatioD, action  upon  bridKoscotistitnlin^ 1,20,430 

Occoqiiaii  (.reek,  Va.,  iinprovcnicut  of 1, 138 ;  Ii, 941 

OGcnpnncy  of  Htrnctiireabuiltliythe  United  St:ites 1,20,431;  vi,3189 

Ocirm  JVnre^rr  (aohooner),  removal  of  wreck  of 1,62,005 

Ocklawaha  River,  Kla.,  improvement  of i,  1«7;  ii,  1221 

Oekloehoneo  River.  Kla.,  alteration  of  bridge  o  bat  meting,  at  Mchityre i,431 

Octnnlgco  River,  (ia^imprnvementof 1.179;  ii,  1181 

Oconee  River,  G a.,  improvement  of -i,  170;  ii,  1175 

Ocmto  Harbor,  AViB.  r 

Modilirntion  of  harbor  lines i,424;  iv,2124 

Improvement  of 1.317;  iv,2049 

Ocracoko  lulot,  N.  C,  improvement  of 1,155;  ii,996 
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\lonroCy  Loving  (canal  boat),  removal  of  wreck  of 1, 132;  II,  907 

fontgoiuory,  Ala.,  coDstruction  of  bridge  across  Alabama  River  near i,  425 

lontgomery  lJrid;^(^  Company,  bridge  of I,  425 

iooiij  Jl\  II.  (dredge),  removal  of  wreck  of 1, 232 ;  ill,  1383 

f oosabec  liar,  Me.,  iiii])rovcment  of i,  21,  492 

loiTistown,  N.  v.,  construction  of  bridge  across  8t.  Lawrence  River 1,425 

f ortar  batteries 1, 5, 11, 12 

lortar  platforms i,  12 

fount  ('al vert,  Md.,  construction  of  bridge  across  Patnxent  River 1,428 

fount  Desert,  Me.,  construction  of  breakwater  from  Porcupine  Island  to. . .  1, 23,  49G 

fount  Pleasant  and  8eavie w  Railroad  Company,  bridge  of I,  431 

fount  Pleasant  shore,  Charleston  Harbor,  8.  C,  improvement  of 1, 172;  II,  1101 

\fouut    lemon  (schooner),  removal  of  wreck  of,  in  Maurice  River  Cove,  Dela- 
ware Hay II,  862 

Joiiitt  J'ernon  (schiioner),  removal  of  wreck  of,  in  Root  River,  Wis..  1,330;  IV,  2124 

fnrderkill  River,  Del.,  improvement  of 1, 121;  ii,  879 

f  usch)  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of i,  284 ;  III,  1828 

fuskegon  Harbor,  ^licll..  imi)rovement  of 1,345;  IV,  2211 

iuskiugum  River,  Ohio: 

Construction  of  ice  harbor  at  month  of i,  288;  ill,  1874 

Improvement  of i,  288 ;  III,  1875 

Operating  and  care  of  locks  and  dams  on 1,289;  1 1 1, 1876 

fystic  l{iver,  Conn.,  imi)rovcment  of I»  64,  622 

Iy8tic  River,  Mass.,  improvement  of i»  43, 517 

K. 

yr.  and  JV.  Xo.  4  (barge),  removal  of  wreck  of i,  62,  612 

fansemond  River,  Va.,  improvemen  t  of 1, 148 ;  ii,  978 

lantasket  Beach  Channel,  Mass.     See  Hoston  Harbor. 

fantucket,  Mass.,  improvement  of  harbor  of  refuge  at 1,50,573 

lantucket  Sound.  Mass.,  removal  of  wrecks  in  and  near 1,62,63,604,612,620 

Japa,  Cal.,  establishment  of  harbor  lines 1,424;  IV,  2522 

Ja])a  River,  Cal. : 

Kstablishment  of  harbor  lines  at  Napa 1,424;  IV,  2522 

lmi)rovement  of 1,393;  IV,  2507 

Carragansett  Hay.  KV  1; 

1  )ef«'nse  of 1, 6,  7 

Improvement  of I»  56,  589 

lurraguagus  Hiver,  Me.,  impiovement  of 1,22,494 

farrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of 1,392;  IV,  2499 

fatalbany  Kiver,  La.,  imj)rovement  of 1,221;  III,  1352 

fautilus  Slioal,  Cliesapeake  Hay,  removal  of  wreck  on 1,152;  1 1,  987 

» a vigable  waters,  construction  of  bridgt»8  across 1,20,424 

Navigation,  bridges  obstructing,  action  upon 1,20,430 

leches  River,  Tex.,  improvement  of 1,232;  ill,  1381 

rehalem  Hay,  Oreg.,  improvement  of  entrance  to 1, 407;  IV,  2588 

Jeuse  h'iver,  N.  C. : 

Improvement  of 1,159;  II,  1027 

Improvement  of  waterway  between  Heanfort  Harl»or  and i,  159;  11,1030 

Jew  Hedford  Harbor,  Mass.,  improvement  of 1,53,582 

«ew  Castle,  Del.,  improvement  of  ice  harbor  at I,  119;  11,873 

few  ILiven  Harbor,  Conn.: 

Construction  of  breakwaters  in 1,69,646 

Improvcmrnt  of 1, 68, 642 

Removal  of  wreck  in 1,82,  712 

M»w*.I«Tscy,  channel  between  Staten  Island  and,  improvement  of 1,98,799 

»ew  Kivcr,  N.  C. : 

ImprovcnuMit  of 1, 162;  II,  1037 

Improv<Mncnt  ot   waterway  between  Beaufort  Harbor  and ^161;  11,1034 

Improveiiunt  of  waterway  between  Swansboro  and 1,161;  11,1037 

sew  Kiver.  Va.  and  \V.  Va.,  inn>rovement  of I,  301;  III,  1965 

sew  York  Central  and  Hu<lson  River  Railroad  Company,  bridge  of 1,430 

sow  York  Harbor,  N.  Y. : 

Arthur  Kill,  improvement  of i»^,  798 

Hay  Ri<l;^(;  Clianncl,  iiiij>rovement  of 1,91,764 

Hedloes  Island,  sea  wall  at 1, 14 

Huttermilk  Channel,  in)provement  of I,  ^,  761 

Channel  between  Statt-n  Island  and  New  Jersey,  improvcmoDt  of 1,96,799 

Davids  If«lau.l,  sea  wall  and  euibankment  at 1, 14 


NowbiTii,  N.U.: 

Urii1)(i;  ol>8triictiug  Treat  RiT<>r,  ftlterntion  of .. 

ImiiroveiiiKut  of  watvrw  Ay  be  Careen  Beaufort  Harbor  ftnd 

Nen- bury  port  Hiirlior,  Maas.,  improveuiput  of 

S'ewimrt  Hnrbor,  K.  I.,  iin|iroveineiit  of 

KHwport  Hiver,  N.C,  improvemaut  of  waterway  via 

Kowlown  Creek,  N.  Y.,  improvement  of . 

KiiiKT<^  Fulls,  N.Y.,iiiipiovemeiit  of  Niagara  River  to 

KiBKiiift  Kivor,  N.  Y. ; 

KittabliHiinieiit  nf  linrbor  lines  at  Squaw  Island 

liiiproveiiieiit  of,  from  Tonnwauda  to  Port  Day  (Niagara  Falls).. 

Iiiiprovi-ment  of  Toiianaiida  Hnrbur  niiil 

NixH  Male,  <'haiiiiel  between  Long  iHland  and.     See  Boatnit  Harbor,  ft 

Nomiiii  (Ireek,  Vii.,  improvement  of ; 

NiKiltHueki{iver,Wa8U.,  improvement  of  {PugetSoaudiuidtribntMriea}. 
Norfolk  Harbi>r.  Va. : 

Improvement  of,  and  approaches 

Improvement  of  approach  to,  between  Lambert  Point  and  f 


folk.. 


liiipriivenicnt  of  waternuy  between  Albemarle  Sound  and 

Norfolk,  Vii.,  improvement  of  appruacli  to  If.  8.  navy-yard  at 

Norfolk  (West),  Va.,  coiistmctloii  of  bridge  across  Westom  Branch 
bnth  River 

NortU  Kust  ^Capo  Fmir)  River,  \.  C,  improvement  of 

NiirtU  Landing  River,  Va.  and  N.  C,  improvement  of 

NoTtherti  ondNortbwitetern  Lakes: 

CUiii*tit.  correcting,  J irin ting,  and  issning  of- i,  41 

FiBtimati's .. 

Imprnvement  of  t'linnuels  iu  contiectiug  watem  of 

Ka  ft- to  wing  on,  and  eonuocHng  waters 

Water  leveir.".!!V//.y/.'.!".'.'. '.'.'' '.'.'.".".!'"'.'.'.'.'.'."."."."'.'.".*.".  "i,"**] 

Nortbn-eHteruKlevated  Riiilroncl  Company,  bridge  of 

NiirtoiiB  Civek,  N.  Y..coiistnictic>ii  of  bridge  at  Hempstead 

Noxubee  River,  Miss.,  improvument  of 


O. 


Oak  Orrlifird  Iliirbor.  N.  Y..  ini 
Oakliiiid  Harbor,  Cal.; 

K^tablisbnient  of  harbor  li 
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-  <i  of  the  Chief  of  Kn«2:ineer8 1,444 

^ers  of  Corps  of  Eii<xineers.     See  Corps  of  Engineers. 

^  ^nsburj?  Harbor,  N.  Y.,  iiiiprovemeut  of i,  389;  iv,  2491 

-^D  Kiver: 

lieaver  Kiver,  l*a.,  construction  of  dam  below 1,287;  III,  1870 

Bridg*'  at  East  Liverpool,  Ohio,  construction  of 1,425 

Dam  Xo.  2.  location  of 1, 287 

Davis  Island  Dam.  operating  and  care  of 1,287;  ill,  1867 

Falls  of,  Louisville,  Ky.,  improvement  of i, 293;  111,1929 

Harbor  lines  between   Martins  Ferry  and  Bellaire,  Ohio,  establishment 

of 1, 423 ;  III,  1894 

Ice  harbor  at  mouth  of  Muskingum  River,  construction  of 1,288;  III,  1874 

Ice  Imrbors  at  mouths   of    Crawfish  and  Mill  creeks,  Cincinnati,  Ohio, 

examination  and  survey  for 1,289;  III,  1890 

Improvement  of ' 1,285;  III,  1836 

Indiana  (;hute,  improvement  of 1,295;  111,1933 

Louisville  and  Tortland  Canal,  operating  and  care  of 1,295;  111,1935 

Snagboat  on,  operating 1,287;  ui,  1864 

Wrecks  in,  removal  of ^ 1,289;  iii,  1889 

Icott  Harbor,  N.  V.,  im]>rovement  of 1,382;  iv,  2450 

Id  Chatham  Roads,  Mass.,  removal  of  wreck  in 1,63,613 

ympia.  Wash.,  improvement  of  harbor  at I>411;  IV,  2606 

lancock  Harbor,  Va.,  improvement  of i,  1^;  11,902 

itario,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels 1,441;  vi,  3430, 3436 

itonagon.  Mich.,  improvt'ment  of  harbor  at J?  311;  lY,  2026 

range  County,  Tex.,  construction  of  bridge  across  Cow  Bayou  by 1,426 

lage  River,  Mo.,  improveuunt  of 1,260;  III,  1620 

jwego  Harbor,  N.  Y.,  im])rovement  of 1,386;  IV,  2476 

bter  Creek,  Vt.,  improvement  of i,  391;  IV,  2497 

iiaehita  h'iver,  Ark.  and  La.,  improvement  of i»241;  111,1455 

Iter  Middle  (iround,  Chesapeake  Bay,  removal  of  wreck  on i,  152;  11,987 

P. 

idncah,  Ky.,  preservation  of  Livingston  Point,  near ^»^^J  III,  1792 

imlico  River,  N.  C.,  improvement  of 1, 156;  II,  1019 

imunkey  KMver,  V.i.,  im]»rovement  of I>145;  11,968 

xnther  (steamer),  removal  of  wn-ck  of 1,82,713 

irkers  River,  Mass..  removal  of  wreck  near 1,63,620 

iscaguila  River.  Miss.,  im])rovement  of 1,215;  11,1319 

18(1  not  auk  K'i\  er,  N.  C.,  imprcjvement  of 1, 154;  11,994 

issaic  County.  N.  .1.,  construction  of  bridge  across  Passaic  River  at  Passaic  by.  i,  428 

issaic,  N.  .1..  <()n*-truction  of  bridge  across  Passaic  River 1,428 

issaic  River,  N.  .1. : 

Above  Newark,  improvement  <if 1, 100,802 

Below  Newark,  iinprcjvement  of 1,99,801 

Bridge  at  l*assai<",  construction  of 1,428 

Improvement  of 1,99,801 

ktapsco  River.  M<1. : 

Im})rovenient  of,  and  channel  to  Baltimore 1, 132;  n,909 

lm]»rov<'nient  of  channel  to  Curtis  Bay 1, 133;  11,914 

itchos^iie  h'ivcr,   N.  V. : 

Kstablishiiutt  of  harl)or  lines 1,422,  719 

Improvement  of 1,81,705 

ktuxt'Ut  Ixiver,  Md.  : 

Bridge  :it   Mount  Calvert,  construction  of I,  428 

Im])rovrm('ut  of 1,141;  n,  963 

kwcMtu<k  lvi\  er.  \l.  I.  and  ( 'onn.,  improvement  of ',60,  600 

iwtuckrt  Ivi  vcr.  \l.  I. : 

Improvement  of 1,55,587 

Ivciuov.il  of  wreck  in 1,63,620 

iwtucket,  \l.  1..  removal  of  wreck  at 1,63,620 

jarl  River,  Miss.,  improvement  of : 

Below  .Jackson 1,217;  11,1326 

Betw»*en  .lackson  and  Carthage 1,217;  11,1328 

Between  CartluJge  and  Kdinburg 1,218;  11,1329 

jase  Creek,  I'la.,  im])rovement  of 1, 191;  II,  1236 

enCt  04 2 
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1,230;  111,1276 

I   8B'^k>Jtta  Harbor,  N-  V..  imiirovonieiit  cf  Lnrbor  nt - -  i,  388;  iv,  ^S(> 

I  Baco  liiver,  Me,,  imjiroTement  of 1,32,519 

\  Sac  mine  II  to  Kiver,  Cal: 

IniprovflDiBiit  of 1,399;  iv,2B3S 

Iiiipioviuiiiinl  of,  tuid  tribiitariea ij^^l;  VI,  317* 

JAlfiniiw  Hlvur,  Mioli.,  iiiiprovemettt  of i,355;  iv.33i3 

Snlnt  ADgiuttne  Harbor,  Fl».,  improveinent  of 1,187;  u,  1333 

Baiat  Cluir  Flats  Canal,  Mich. : 

tmpmvement  of 1,365;  iv,2S71 

OporBtiuK  iui<l  oitruof 1,366;  tv,2373 

Sftltit  Crois  Eh-er,  Mo,,  improvement  of i,  20,489 

'    Saint  Croix  tiiror.  Wis.  and  Miau.; 

Itnprovrnnent  of i,266;  in,  1T21 

KcflurvoirH  iit  soiirwa  of,  Burveys  for - in,  1736 

Bnint  FrniiPiB  Hiwr,  Mo.  and  Ark. ; 

F.xnminiitiou  of  Walnut  Bend,  MiBsissippi  River,  for  prevention  of  cut 

intotUo 1,326;  HI, lfi60 

Imjirovoinent  of.  in  ArkanBas i,2M;ui,  1B5T 

Iiuprovoiiiunt  of,  in  Miaeouri 1,355;  Ui,  1561 

Baiiit  Georges  Crwk,  Md.,  removal  of  wreck  in _ _  1, 145;  ii,  970 

Biiint  Quorijes  Hivur,  Md.,  reiaoval  of  wreckin 1, 145;  ii,  970 

Bttint  Jolins  County,  Fla.,  bridge  of 1,431 

Bnint  Johns  Kiver,  Fla.: 

Improvement  of  (from  Jarkionville  to  the  ocoau) i>183;  u,12II 

Improvement  of  opper  tiver I,  IfS;  It,  1318 

Improvement  of  VolnsiaBiir _  l,  18C;ii,1230 

Jnint  .Tust<|>h  Harbor,  Mich.: 

r,-liilili.lii>i«iit  ..rburl.orlina I,  424 ;  iv,  3258 

1.339;  IV.  2IW 

■iii|.r..vi.in..iii  of. 1,310:  IV,21<I7 


KHHXitiiiinutiou  of 
Saint  Lonis  liny.  Wis.,  impi 


■r  Islan  (Is  and  C  ro 


tof.. 


1.440;  ■ 
1,310;  I 
1,258:1 


1.3128 
,-.  2019 
1,1615 


ill  I;  Loiiiu  Harbor,  Mo.,  improvcmi-nt  of 

Saint  Miirva  Kulla  Canal,  Midi. : 

OpfiMtinf;  and  care  of i,363;  i 

Wuti-r  bivolant  .limit  Stc.  Mario 1,441;  vi.  331 

Eaint  Rl:.vvs  IJiv.T,  Midi. : 

Iliipiovet If  oC.  lit  the  fulls 1,363;  ] 

liiiprovedirn  t  of  I  liiv  J-nko  Cbnnncl i,  364 ;  I 

OpiTatinj!niidciii-.i"f  St.  M.irvs  Falls  Curiat 1,363;  i 

KesMrv«y  of.  from  Whiti-liab  Hiiy  to  Pi'trmr  ligbt-boiise 1,439;  vi,3317 


Wii 


!r  I.-- 


.■la  . 


Bnint  rani,  Minn.,  iriiiiKing  Miai 
8Htiit  I'ltiil  (.S<>iiih>.  Minn.,  i-onai 
Hiibrni  Harbor.  Muss.,  iniprovum 
RnliniKivcr,  N.  .1.: 

Iniprov..m.Mit(if. 

il  of  ivi-pck  iu  I>pl»u 


sippiliiv 


1,441; 


»;lii 


1733 


i»lkii1iii 


,r  Itiv, 


Pan  H-rniird  I!ii 

Ban  Uien",  <-'nI.,  doiVusr  nt 

Snn  Picjio  Hiivbi.r.  CiiL,  iiiipicivcn.eiit 
Snn  Frnnci^ro  Hiiy.  Oil. : 

Kxtiililialiiilrnt  of  harbor  liiius. . .. 

Improvcnipnt  of  Oaklnii.l  H.ubor 
Buu  lYiiiK-isro  Harbor,  Cnl.r 

Tiof.'ns.p.  of 

K«tablisliiMcntofliarl..)i-  lines  .... 
Ban  .l»nc|iiiii  liiwr,  C.il.: 

IliLproveiiieut  of 

Improvement  of,  and  tribatariea. 


iitCliurvbillaKei 


INDBX.  19^ 

otomac  River : 

Eastern  Branch  of  (Anacostia  River),  improTemeni  of 1. 188;  n|999 

Great  Falls,  erection  of  fish\rajsat ^ ifWy  VEyWM 

Great  Falls,  use  of  water  power  for  electric  lif^ting Ti^  ^5§ 

Washiuf^ton,  D.  C.y  improvement  at • i»186;  n,98S 

Wreck  in  Washington  Channel,  removal  of 1.145;  11,971 

otabnrg  Creok,  Fla.,  alteration  of  bridge  obstracting ,JL,  481 

owow  Kiver,  Mass.,  improvement  of • i,8L^533 

tesqae  Islo  Pcuinsnla,  Krie  Harbor,  Pa.,  preservaiioii  of ii|879;  lVy2483 

teMin'  Ilo,  Mich.,  removal  of  wreck  in  harbor  of l»881;  iy,2857 

IroyKlenco  Kiver,  R.  I. : 

Improvement  of # • 1,66,688 

Removal  of  Green  Jacket  Shoal n....  1,67,682 

Removal  of  wreck  in • 1,88,612 

Vovincetown  Harbor,  Mass. : 

Improvement  of • 1,48^564 

Removal  of  wreck  in 1,48,668 

iiblic  bnildings  and  grounds,  District  of  Colombia i,  495^  in,  8266 

*nblic  works  of  the  Imited  States,  occnpanoy  or  ii^nry  of. 1,20^481;  yi,8188 

^iget  Sound : 

Dofonso  of 1,5 

Improvement  of,  and  tributaries,  Washington 1, 412 ;  iv,  2619 

*nltneyvillo  Harbor,  N.  Y.,  improvement  of I9884;  zy,2460 


^uincy  Bay,  111.    See  Mississippi  River  improyement  between   llinnaapolia  and 
uioutii  of  Missouri  River. 

B. 

Cacino  Harbor,  Wis. : 

Improvement  of i»896;  IT,  2094 

Removal  of  wrecks  in  Root  River l»880;  IV,2124 

taft-towing  on  the  Great  Lakes  and  connecting  waters i>868;  IT,.2878 

tahway  River,  N.  J.,  improvement  of I.l€&,807 

tancocas  River,  N.  J.,  improvement  of I»116;  11,864 

tappnhnnnock  River,  Va.,  improvement  of 1, 142;  11,864 

tnntan  Itay,  N.  J.,  improvement  of I,9I,780 

Caritun  River,  N.  J.,  improvement  of 1, 108^806 

taifmondf  Lizzie  (schooner),  removal  of  wreck  of 1, 82, 714 

Raymond,  AStcphcn  (schooner), 'removal  of  wreck  of 1,6^616 

(cconnaiHsances,  explorations,  nnd  surveys  in  military  departmeiita  i,44B;  vi,8461 

{ed  Hook  Channel,  New  York  Harbor,  K.  Y.,  improyement  of 1,91,764 

{od  River,  La.  and  Ark. : 

Improvement  of '»2%i  111,1416 

Improvement  of,  above  Fulton,  Ark X»240;  111,1452 

led  River  of  the  North,  Minn,  and  N.  Dak.,  improyement  of 'f868;  111,1728 

{ed  Win^i;,  Minn.,  construction  of  bridge  across  MiflBiaiippi  Slyer  by  city  of h^^ 

ledwood  Creek,  Cal.,  improvement  of If894;  1V,S6Q9 

livers  and  li arbors : 

Estimates  for  examinations,  surveys,  and  contingencies  of 1 1,419 

Estimates  for  improvement  of 1,19 

Improvement  of 1,19 

?oanoko  Kiver,  N.  C,  improvement  of 1, 168;  U^  989 

dockland  Harbor,  Mo.,  improvement  of 1,81,606 

Hoffcra  (srhooner),  removal  of  wreek  of 1,69^608 

^okcsj  XcHie  I',  (schooner),  removal  of  wreck  of 1,69^607 

London t  Harbor,  N.  Y.,  imim>vement  of 1,84,786 

2oot  Kiver,  Wis.,  removal  of  wrecks  at  Racine ^880;  IV, 2124 

iougo  Kiver,  Mich. : 

Improvement  of 1,880;  IV,8S56 

Turning  banin  in ^ .-.  1,881;  1T,2287 

i{ouj]Ch  Kiver.  Ky..  improvement  of 1,808;  111,1878 

[{onsc  Point,  Lake  Champlain,  N.  Y.,  breakwater  at 1»889;  1V,848B 

Sumsey,  Ky..  rcconstniction  of  Lock  No.  2,  Green  UveTyftt  ..••,...  1,8Q8{  nip  1968 
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Bal)ino  Pass,  Tox.,  improvement  of  h.irbor  at 1,230;  iii,  I 

Sabiiui  Uiver,  Tex.,  improvt'mont  of I,  231;  III.  I 

Sackt'tts  Harhor,  N.  V.,  improvement  of  harbor  at 1,388;  iv.2 

iSaco  Kivcr,  Mo.,  imj)r(>vemeut  of i,32, 

I  ISacianKMito  liivor,  Cal: 

'  Improvcmont  of 1,399;  iv,2 

Impiov('m<»nt  of,  and  tributaries I»^21;  vi,3 

I  SaJ^in«"*^^'  Kiv<T.  Mich.,  improvemout  of 1,355;  IV, 2 

'  Saint  An<xustine  Harbor,  Fbi.,  improvement  of I»187;  II,  1 

;  Saint  ( -lair  P^lats  Canal,  Midi. : 

1        !  Tmprnvt'ment  of 1.365;  iv.S 

;  ()]K'ratiny:  and  rare  of 1,366;  iv,2 

I  Saint  Croix  Kivcr,  Me.,  inii)rovement  of ^ 1,20, 

Saint  Croix  liiver,  Wis.  and  Minn.: 

!  Imju'ovrment  of 1,266;  Ill.l 

'        !  Kcservoir.s  at  sources  of.  sun'eys  for 111.1 

{     I  Saint  Francis  Kivcr,  Mo.  and  Ark.: 

Examination  of  Walnut  Bend,   Mississippi  River,  for  prevention  of  cnt 

:  intothe 1,225;UI,] 

i  Improvement  of,  in  Arkansas ly255;  ill.  1 

■  Improvement  of,  in  Missouri I>255;  lll,l 

!  ■     :  Saint  (Jeorfi^es  Crc<'k,  Md.,  removal  of  wreck  in I,145;il, 

■;  1  Saint  (Jcor<;es  hMvcr,  Md..  removal  of  wreck  in 1, 145;il, 

[  :     ,  Saint  .Johns  County,  Fla.,  bridge  of 1, 

j  Saint  .Johns  b'ivcr,  Fla. : 

!  Im[>rovomcnt  of  (from  Jacksonville  to  the  ocean) 1, 182;  II,  1 

Improvement  of  npp<«r  river 1, 185;  il.  1 

Imiirovcmcnt  of  Volusia  IJar 1, 186;  II,  1 

Saint  .Joseph  Harbor,  Mich.: 

Kslablirtlnncnt  of  harbor  line I,  424;  1V,I 

:  Iun>rovcmcnt  of 1,339;  IV,: 

Saint  .lo>;«'ph  I{iv(M*,  Mich.,  im]»rovemeut  of I,  340;  IV,! 

Saint  Lawrences  Kail  way  Cfmipany,  bridge  of I, 

Saint  I.a\vnMic(^  Kivcr.  X.  Y. : 

Ih'idLre  at  Morristown,  construction  of I 

Im[>rovemcnt  of  shoals  between  Sister  Islands  and  Cross-over  Ll^ht  l,  389;  iv,; 

Kecxamination  of 1*440;  VI,! 

Saint  Louis  IJay,  Wis.,  im]>rov<^ment  of I,310;iv,: 

Saint  I^ouis  liarlxu*,  Mo.,  improv<'mcnt  of 1, 258;  ill, 

',  Saint  Marvs  Falls  Canal,  jMich. : 

Opcrntin;;- and  care  of 1,363;  IV, 

Water  levels  at  Snult  Ste.  Marie 1, 441 ;  VI, s£319, 

Saint  Marvs  KMver,  Mieh. : 

Improvemenl  of.  at  the  falls 1,  363;  IV, 

Improvement  of  Hay  Lake  Channel 1,364;  IV, 

0])eratin«x  and  cariM>r  St.  Msirys  Falls  Canal 1, 363;  IV, 

J*csurvey  of,  from  Whilellsh  IJav  to  Petour  li^ht-house 1*439;  vi, 

Water  levels ^ ..' 1, 441;  VI.  3319; 

Saint  Paul,  Minn.,  ^^aujjjin^  Mississippi  Kiver  at I,  269;  III, 

Saint  Fanl  (South),  Minn.,  constructicm  of  bridge  across  Mississippi  Kiver  ...  1 

'  Salem  Harbor,  Mass.,  im]>rovement  of 1,41 

S.ilem  Ki\cr,  X.  ,1. : 

Im[)rovenient  ot' 1, 116;  II 

l\emov:il  of  wr<*clc  in  Delaware  Kiver  at  entrance  to 1, 118;  il 

Salkahatcliie  h'iver,  S.  ('.,  im])rovcnu'nt  of 1, 173;  II, 

j  San  Kernard  ITiver.  Tex.,  c(nislruction  of  bridge  at  Churchills  Ferry l 

San  I>ie«i<»,  Cal.,  (lelens<'  of i 

J  San  Dic.uo  Haihor,  Cal.,  imjiroveinent  of 1,386;  IV, 

\  San  I'ranci.sio  U.mv.  Cal.: 

I  ;  Pefcnsc  of  San  I'rancisco  Harbor 1,  5, 6,  It 

.  j  FstablisliuK'ni  of  liarbor  lines I,  424 ;  IV,  2505, 

Improvement  of  <  )akland  Harbor 1,392;  IVj 

San  I'raneiseo  Harbor,  Cal.: 

Defence  of I,  5,6,1< 

Lstablishnieiit  of  h.irbor  lines 1, 424;  iv, 

San  -loaquin  h'iver,  Cal. : 

Improv(!ment  of 1,  398;  iv 

Improvement  of,  and  tributaries 1,421;  VI 
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San  Luis  Obispo  IFarbor,  Cal.,  improvement  of I,  394 ;  i v,  2509 

San  Pablo,  Point,  Cal.,  establishment  of  harbor  lines  in  San  Francisco  Bay 

at i,424;fv,2505 

Sand  IJcach,  Lake  Huron,  Midi.,  improvement  of  harbor  of  refn«(0  at.  I,  356 ;  i V,  2247 

Sandusky  Harbor,  Ohio,  improvement  of I»  371 ;  IV,  2396 

Sandusky  Kivcr,  Ohio,  improvement  of 1,372;  I v,  2398 

Sandy  Hay,  Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at 1,39,536 

Santce  Kiver,  S.  C'.,  improvement  of 1, 170;  II,  1084 

Sarasota  Hay,  J'la.,  im])rovement  of i,  191;  II,  1237 

Saugatuck  Harbor,  Mich.,  imi)rovement  of 1,341;  iv,  2201 

Saugatuek  Kiver,  C<»nn.,  improvement  of i>  73,  667 

Saugerties  Harbor,  N.  Y.,  improvement  of I»84,  734 

Savannah,  Florida  and  Western  Railway  Company,  bridge  of I,  426 

Savannah,   (Ja.,   improvement    of   inside  route   between   Fernandiua,    Fla., 

and • 1,182;  1 1, 1206 

Savannah  Harbor,  (Ja. : 

Defense  of I,  6,  10 

Improvement  of 1, 174 ;  Ii,  1129 

Kemoval  of  wrecks  in 1, 182;  ii,  1209 

Savannah  Kiver,  (ia.: 

Hridge  near  Augusta,  protection  of,  etc 1,429 

Improvement  of,  above  Augusta 1, 177;  ii,  1164 

Im]>rovement  of,  between  Augusta  and  Savannah 1, 176;  II,  1158 

Im]>rovenu'nt  of  Savannah  Harbor i,  174;  ii,  1129 

Reuioval  of  wrecks  in  Savannah  Harbor i,  182;  II,  1209 

Savville,  N.  Y..  im]>rovement  of  Browns  (-reek I,  81,  708 

Schuylkill  U'lWT,  Pa.: 

Impro\ cuient  of I,  111;  II,  8-16 

Removal  of  wreck  in 1, 118;  ii,  862 

Sale  of  (lovernment  land  at  mouth  of,  in  vicinity  of  Fort  Mifflin" i,  461 

Scituate  i  I  arbor,  Mas.s.,  improvement  of I,  46,  558 

Sea  l>riglit,  N.  .1.,  establishment  of  harbor  lines  in  Shrewsbury  River  near  1,423,823 
Sea-<-oast  defenses.     See  Fortifications. 

Sea  Sh(»re  Iit)a<l  Company,  bridge  of I,  428 

Sea   walls .' 1, 14 

JShntnicn,  /•'.  //.  (vessel),  removal  of  wreck  of 1,62.(509 

Sheboygan  Harbor,  Wis.,  improvement  of 1^324;  I v,  2075 

Shee]>sliea<l  Hay,  X.  Y''.,  improvement  of I,  96,  796 

Ship  Island  Hiirbor,  >nssissippi  Sound,  removal  of  wreck  in 1,232;  III,  1384 

Shoal  Harbor,  N. .]..  improvement  of 1, 105,818 

SlioN  eliiil  Shoal,  Mass.,  removal  of  wreck  on I,  62,  606 

Shreu  sbnry  Riv«'r,  N.  J. : 

Kstal)lishment  of  harbor  lines  near  Sea  Bright 1^423,  823 

Impr<»vement  of 1, 106,  819 

Silver  Springs,  Oeala  and  (Julf  Railroad  Company,  bridge  of 1,429 

Sister  Islands,  St.  Lawrence  iviver,  N.  Y.,  improvement  of  shoals  near.  I,  389;  iv%2489 

Siuslaw  River,  Oreg.,  im]>rovement  of  mouth  of i,  405;  IV,  2573 

Skagit  KMver,  Wash.,  im]»r(»vement  of  (Puget  Sound  and  tributaries).  1,412;  IV,  2619 

Skamokawa  Creek,  Wash.,  construction  of  bridge  across 1,429 

Smith  Islantl,  Delaware  b'iver,  removal  of  wreck  above ^>117;  li,  861 

Smyrna  Rivtr,  Del..  inij>rovement  of 1, 120;  ll,  876 

Snake  l»iver.  Wash,  and  Idaho: 

Improvenient  ot',  l)<?tw« en  Huntington   Bridge  and  Seven  Devils  mining 

district 1,407;  iv,2589 

Ini|iro\  euient  of  I'pj.er  Columbia  River  and I,  408;  iv.  2590 

Snohotnisli  Counts,  Wash.,  construction  of  bridge  across  Stillaquamisli  River 

by ■ 1,429 

Snt»homish     Piver,     Wash.,     improvement    of     (Puget     Sonnd     and     tribu- 
taries)   1,412;  IV,  2619 

Snoqualinie     River,     Wash.,     im})rovement    of     (Puget     Sound     and    tribu- 
taries)    1,412;  IV, 2619 

South  Chicago,  III.  : 

Alteration  of  bridge  across  Cahnnet  River I,  430 

Const  ru«t  ion  of  britlge  across  Calumet  River I,  425 

SoJitli  Haven  llarl.or,  Mich.,  improvement  of 1,341;  iv,  2198 

South  Pass,  Mississi])pi  Ixiver,  inspc'ction  of  improvement  of 1,20,219;  ill,  1333 

South  liiver.  N.  .1.,  iui]»ro\  enient  of 1, 103,  813 

South  St.  Paul  Ib'lt  Ixailroad  Conipany.  bridge  of 1,425 

South  St.  I'aul.  .Minn.,  construction  of  bridge  across  Mississippi  River i,425 

Southampton,  N.  Y.,  removal  of  wreck  oti' 1,82,713 
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Spiiytcn  Diiyvil  Creek,  N.  Y.,  reconstruction  of  bridge  across : 

I  S«|u'aii  Kiver,  N.  J.     *Sct'  Manasquau  Kiver. 

St|naw  Island,  N.  Y.,  cstablishuieut  of  barbor  lines i»421;  IT, 

I  i  Stanifonl  Harbor,  Conn.,  improvemout  of 1,71 

Stat<'n  Island  and  New  Jei^sey,  improvement  of  channel  between  1,91 

Ste<*le  I^ayon,  Miss.,  imi)rovement  of 1,248;  in, 

JStilla'jjuainisli  Kiver,  Wasb. : 

Ini])roveinent  of  (Paget  Sonnd  and  tributaries) 1,412;  iv, 

J      -  (.'oust ruction  of  bridge  across 

j      ]  [  Stilhuiunuiish  Kiver,  Wash.     *s>t' StillaKuamisb  River, 

SStoniiigton,  Conn.,  improvement  of  harbor  of  refuge  at 1,6 

Striu'tiut's  built  by  the  United  States,  occupancy  or  injury  of....  1, 20, 431;  vi 

I  Stnrgoon  Hay,  Wis.,  construction  of  bridgo  across 

Sturgeon  Ila'y  and  Lake  Michigan  Ship  Canal,  Wis. : 

Improvement  of .• 1,319;  iv 

Improvement  of  harbor  of  refuge  at  eastern  entrance 1,321;  ir 

Operating  and  care  of 1, 320;  IV 

.  i  Submarine  mines 

:  '  J  SullivaiKS  Island,  S.  C. : 

I  liridgo  obstructing  cove  at,  alteration  of 

Imi)rovcment  of 1, 172;  ii 

Sit«?  lor  fortification 

Sumpawanus  Inlet,  N.  Y.,  improvement  of 1,8 

Sunken  Meadow,  East  River,  X.  Y.,  removal  of  wrecks  off 1,95,7S 

Superior  Hay,  Wis. : 

^  Improvement  of 1,310;  IV 

!  Modilicatifui  of  harbor  lines 1, 423;  IV 

,  Sup(?rior,  Lake: 

I  1      •  Sec  r.ho  Northern  and  Northwo-steni  Lakes. 

Improvement  of  waterway  across  Keweenaw  Point  from  Keweouaw 

'  Hay 1,312;  iv 

Operating  and  care  of  waterway  across  Keweenaw  Point  flrom  Keweenaw 

f  Hay 1,313;  iv 

Water  levels 1,441;  vi 

Sui)ervisor  of  the  harbor  of  Xew  York 1,420:  IV 

Surve.\  s,  examinations,  and  contingencies  of  rivers  and  harbors,  ostimates  for. 


ing  (hiucotcaguo  find  Delaware  bays  by 

Suwiiuee.  Kivcr,  I'la.,  iuijirovement  of 1, 195;X 

SwansbfU'o,  N.  C,  im])rovcment  of  waterway  between  New  River  and.  tylBl;  1 

Swash  Cliaunel,  Clharleston  Harbor,  S.  C,  removal  of  wreck  in i,  174;  i 

Swiuomi.sh  Slough,  Wash.,  improvement  of 1,412;  X^ 


I 


r. 

Taconia,  Wash.,  construction  of  bridge  across  ship  channel  by  city  of 

Talisiiuni  (tug),  removal  of  wreck  of I, 

Tallaliateheo  liiver.  Miss.,  iui]>r(»vcmcnt  of 1»247;  il 

Tauipa,  Fla.,  construction /)fl>ridgo  across  Hillsborough  Kiver 

'I  am  pa  r»ay,  Fla..  improvement  of .  i^  193;  i 

Tar  h'iver,  N.  ('.,  improvement  of I,  136; 

Tarenluni,  Pa.,  construction  of  l)ridge  across  Allegheny  River  below 

Tnuntou  h'iver,  Mass.,  improvem«'nt  of 1^ 

Tcliefuncle  Kiver,  La.,  improv»'iuent  of 1,220;  I 

Tcbula  Lake,  Miss.,  improvement  of 1,247;  1 

T(?clie,  !>ayou,  La. : 

liiidge  near  Loreauville.  const  ruction  of ---.-.. 

Improvement  of 1,226*  1 

Tenne^seo  Kiver: 

j  I  lni])rovenient  of 1,273"  1 

Imjiro,  (inent.  of,  abov(^  Chattanooga,  Tenn 1,278'  I 

lm])ro\  enient  of,  at  Livingston  Point,  Ky ...,   I^  275*  i 

Inij)rovement  of,  beh>w  J^ce  Tree  Shoals,  Ala 1,274"  1 

Improvement  of,  between  Chattanooga,  Tenn.,  and  foot  of  liee 

Tree  Shoals.  Ala 1,282;  1 

i  >]>erating  and  care  of  Muscle  Shoals  Canal.  Ala .    I^  284;  1 

Tensas  Iviver,  La.,  imi>r(»vement  of 1,244*  I 

rerre])onni»,  liayou,  La.,  imj)rovement  of i,  223"  J 
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Thames  Kivor,  Conn.,  iniprovonicnt  of I,  G4,  624 

Thomaa,  Samnvl  /r.  (schooner),  icniov^al  of  wreck  of 1^145;  II.970 

Threo  Mile  Creek,  Ala.,  alteration  of  bridge  near  Mobile i, -130 

Tbnntler  l>ay  Harbor,  Mich.,  improvement  of 1,^54;  iv%2241 

Thninlcr  JJay  Iviver.  Mich.,  improvement  of I,  354;  iv,  2241 

Tiekfaw  Kiver,  La.,  and  tril>ntarica,  improvement  of 1,221;  iii,  1:^52 

Ticondiro«»;a  Iviver,  X.  V.,  improvement  of i,  391 ;  iv,  2198 

Tillamook  15ay  and  I5ar,  Oreg.,  im]>rovement  of 1,406;  iv,  2585 

Toledo  Harbor,  Ohio,  improvement  of I,  369;  IV,  2385 

Tombij^beo  Iiiver,  A'a.  and  Miss.,  improvement  of i,  212;  ii,  1311 

Helow  Dcniopolis,  Ala 1,212;  ii,  1313 

Between  Demojmlis,  Ala.,  and  Cohimbus,  Miss 1,213;  ii,  1315 

Between  ColnmbnH  and  Fnlton,  Miss I,  213;  ii,  1316 

B<'tweeii  Fulton  and  Walkers  Bridge,  Miss i,  214;  ii,  1317 

Tonawand:i  Iiarbor.-N.-  Y.,  improvement  of I,  381;  iv,  2444 

Tradewater  Iviver,  Kv.,  improvement  of 1,301;  ill,  1967 

Trent  Kiver,  N.  C. : 

r»ridu:e  obstruct  in.LC,  '^t-  Newbcrn,  alteration  of I.  431 

Im])rovement  of 1,158;  1 1,  1025 

Trinitv  Kiver,  Tt^x.,  improvement  of I,  235;  III,  1401 

Tn;r  1  ork  of  Big  Sandy  Kiver,  W.  Va.  and  Ky.,  improvement  of I,  306;  in.  2002 

Two  Ki  vers  Harbor,  Wis.,  improvement  of i,  323 ;  iv,  2069 

U. 

Trmp<|ua  Kiver,  On»g.,  improvement  of I,  404  ;  iv,  :r)69 

Utuihic  {bark  ),  removal  of  wreck  of I,  182;  n.  1209 

Tnitcd  States  I'.nj^ineer  School I,  17,  HW 

rnite<l  Statts  structures,  occupancy  or  injury  of 1,20,431;  vi,318'J 

Urliana  Creek.  \'a.,  imjirovement  of 1, 143;  II,  9.')9 

U.s<'  of  structuns  built  by  the  I'nited  States 1,20,431;  vi,  3189 

V. 

Vane mvcr.  Wash.    ..iii)r()vennMit  of  Columbia  River  near I»414;  iv,  2*143 

Vermillion.  Bayou,  bay,  and  passes,  La.,  improvemeut  of 1,227;  in,  1370 

Vermillion  Harbor,  Ohio,  improvement  of 1,373;  iv,  2403 

Vineyard  Haven,  Mass.: 

Improvcuieut  of  harbor  at 1,52,  578 

Kcmoval  of  wrecks  in i>  62,  609 

Vineyar<l  Haven  HarlM)r,  Mass.  : 

IiuproN  enu-nt  of I,  52,  578 

K'cMioN  al  <»f  wrecks  in I,  62,  (509 

V<)lusia  liar.  Fla.,  improvemeut  of 1, 186;  ii,  1220 

Wahash  Iviver.  Ind.ancl  HI.: 

Improveuicnt  of 1,296;  ill,  lOlIs 

luiitroveuuMit  of,  above  Vincennes,  lud I,  296;  III,  1946 

l!nj»r<)\euieut  of,  b«'low  Vincennes,  Ind 1,296;  ill,  1943 

ANaccamaw  Kiver,  X.  C*.  and  S.  C,  improvement  of 1, 168;  II,  1067 

Wahkiakum  ('(uiutv.  Wash.,  construction  of  bridge  across  Skamokawa  Creek 

l.y *. 1,429 

Walnut  Bend.  Mississippi  Kiver,  examination  for  prevention  of  cut  into  St. 

Franc  is  b'iver 1,225;  HI,  1560 

^\  ;.]il>i!imr  (  riM'k.  X.  V.,  improvement  of I,  85,  740 

\\  ai)|M>()  Cut,  S.  C,  im])rovement  of 1, 173;  II,  1116 

Vv'arrl;  iiii  Harbor.  Mass..  improvcMuent  of I»52,  580 

A\  ar.<  n  (  •)unty.  Miss.,  construction  of  bridge  across  Big  Black  Kiver  by  ....     1,430 
W.-.r;  i(  r  Ivivrr.  Ala.  : 

l:ii;ir(>\  <iiicnt  of  (below  Tuscaloosa) I,  212;  II,  1311 

I  i:|»!()\  (Mucnt  of,  between  Tuscaloosa  and  Daniels  Creek 1,211;  Ii,  1310 

W  arw  iciv  Ivivrr,  M«l..  improvement  of 1, 127;  11,894 

V.r.shinutnu.  P.  C.  : 

Anaostia  Kiver,  improvement  of 1, 1«)8;  11,939 

l)r.cn>e  of 1,6, 10 

(inai  Falls.  Potomac  Kiver,  use  of  water  power  for  electric  lighting  .. .  vi,3256 

Fotouiac  Kiver  at,  improvement  of 1, 135;  11,925 

Publi'*  bjiildinirs  and  pjrounds 1,435;  A^  3265 

W:ishin^to!i  a(iueduct h^i  VI, 3193 


